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FOREWORD 
Sou th African by b irth , Carmel Schrire took her f irst  degree in 1 9 6 0  in 
the Department of Afr ican Studies at the University o f  Cape Town , studying 
archaeology , ethnology and social anthropology . From 1 9 6 1 -3 she wa s a student 
of  prehi story in the Faculty of  Archaeology and Anthropology at  the University 
of Cambridge . She was awarded a research scholarsh ip in prehis tory in the then 
Department of  Anthropology and Soc iology in the Research School of  Pac if ic 
Studie s of the Au s tral ian Nat ional Univer sity in 1 9 64 . The present monograph 
is based on the work she did then and which she succes sfully presented as a 
PhD thesis  in 19 6 7 . As her own Preface expla in s ,  the revised presentation is  
a product  of  two things : the availab il ity of  detailed informat ion abou t the 
environment of her re search area , collected since she completed her original 
work , and changes in her own in tellec tual interests  and academic experience 
which s timu lated her to make u se of these new data to reinterpret her old 
research f inding s .  
Her po st-doc toral career b egan in 1 9 68 with work on Aborig inal sub sis tence 
and settlement in northeas t Arnhem Land , part icularly at Caledon Bay , with a 
grant from the Au stral ian Institute of Ab original S tudie s . Af ter a spell of  
teaching dur ing 1 9 69 in the Depar tment of Anthropology of  the  University of  
Sydney , she  held  posi tions  in  D epartments  of Anthropology at a numb er of North 
Amer ican univer si ties during 19 70-4 : Pitt sburgh , the S tate University of  New 
York at B inghamp ton and HcGill University , Montreal . In 1 9 74 she j o ined the 
Department of Human Ecology and Social Sc iences at Ru tgers Univer sity , New 
Jersey . From 19 74-6 she was its  Chairman . She is  now Associate Professor in 
the Depar tment o f  Human Ec ology , following the split  o f  the original department 
into two . Over these  years she has interested herself  in que s tions of  hunter­
gatherer b ehaviour in the Arc t ic , sou thern Africa and Au stral ia . Currently she 
is engaged in wo rk with the Uranium Impact Proj ec t of  the Au stralian Institu te 
of  Abor ig inal S tudies , in Arnhem Land . 
As one of  the earliest  PhD scholar s in prehistory at  the Au stralian 
Na tional University , Carmel Schrire p ioneered her depar tment ' s interest  in the 
archaeology of trop ic al Au stral ia . The monograph result ing from this  early 
work and her sub sequent th inking ab ou t it appear s at an opportune time . It 
represents  the s tate of our knowl edge abou t the prehis tory of  one important 
trop ical reg ion at the point where , under a consul tancy from the Au stralian 
Na tional Park s and Wildlife Service , the Department of Prehistory b egan a 
programme of archaeological and palaeoenvironmental research in Kakadu Na tional 
Park , which partly overlap s Carmel Schrire ' s research area . 
Jack Golson 
v 
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PREFACE 
This monograph represents the somewhat uneasy marriage of two widely 
separated p ieces of research . The bulk of the work , including all the f ield­
work , was done when from 1 9 64 to 1 9 6 7  I was a graduate s tudent in the Prehi story 
section of  the then Department of  Anthropology and Soc iology of  the Research 
School of Pac if ic S tudies at the Au stral ian Nat ional Univer sity . Of  the PhD 
thesis  which was then presented ( C .  Wh i te 1 9 6 7 , Plateau and plain : prehistoric 
investigations in Arnhem Land, Northern Territory) , the present work is a maj or 
revis ion of interpretation and writ ing which wa s done dur ing 1 9 7 9-80 , when I 
was a Visiting Fellow in the now independent Depar tment of  Prehis tory , on l eave 
from my j ob at Ru tgers Univer sity in the United States .  The intervening 13 year s 
had seen b o th maj or changes  in the social and ecological c ircumstances of  my 
Arnhem Land research area and radical shifts  in my educat ion and my approach to 
quest ions o f  human adap tat ion and b ehaviour . 
The remo te and rather romant ic region of the mid- 1 9 6 0 s  has b een shaken , 
even assaulted , by two maj or interest group s .  These are the mining interes t s  
attrac ted b y  the extraordinarily rich depo sits  of  uranium lying near o r  at the 
junct ion of plain and plateau , and the National Parks movement whose  efforts  to 
declare the Kakadu National Park have recently come to fruit ion . One may argue 
ab ou t the d i f f icul t ies of and pro spects  for Ab original adj u s tment to the se 
changes , bu t there can be no d ispu t ing the fact that the extensive environmental 
impac t studies of the 1 9 7 0 s  undertaken because of them constitu te an invaluab le 
data base for future s tudies in the reg ion , as they have done for this  revi sed 
presentat ion . 
On a lesser scale , my intellectual intere sts  have changed focu s  in the pa s t  
13  years . Af ter leaving Au stral ia in 1 9 7 0 , I worked i n  Canada and the U S ,  moving 
away from the hard-l ine prehistory of  my the s i s  days into the f ield of human 
ecology , with special reference to hunter-ga therer history , diet , demography and 
economy . In 1 9 74 I was lucky enough to j oin a Department of Human Ecology , where 
coll eagues  like A . P . Vayda and B . M .  McCay contribute even further to  these 
intere sts . A maj or part o f  this  monograph is  concerned with aspects  of ma terial 
cul ture , and as su ch it  marks my return to these  concerns after a decade away 
from the f ield of technology . Al though I have made  a sp ec ial effort  here to  
achieve the  fullest  degree of  accuracy in f igures and stat istical inferences , 
no new basic analyses of  artifacts  were done . If  any newness  accrues  to the 
work , it  is my general persp ective of  human b ehaviour as a complex series o f  
decisions , problem-solving ac tions and efforts  t o  ' hang in there ' . I emb race 
no maj or theory of human prehistoric behaviour nor any dominat ing theme of  
Au stral ian adaptat ion . An image of  people trying to cope with social and 
environmental changes as  they occurred and as they were perceived is  the thread 
that possib ly runs through this  work and links it  wi th my other research on San 
and Inuit people . 
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This  work i s  dedicated al ong two l ine s . Prof e s s ionally , it is  a small 
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knowl edge of Southeast  As ian prehistory . To B ill  Steiger and our ch ildren 
Reub en and Nina , this  volume is dedica ted with love . 
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CONVENTIONS 
ORTHOGRAPHY 
The orthography for Aborig inal names and terms u sed in my thesis  (White 
19 6 7a) and sub sequent publicat ion s was gu ided by the kind advice o f  a l inguist , 
Joy Kinslow-Harris , then Joy Kinslow of the Summer Ins t i tute of  L inguis tics , 
who wa s working at Oenpelli  in 1 9 6 5 . She recommended specific  spellings af ter 
listening to a number of  informant s saying the words . I followed her advice in 
all cases , with one no table  excep tion , ' Kakadu ' ,  in which I followed Spencer 
( 1 9 1 4 ,  1 9 28 ) . 
S ince that time , pub l ica t ions have app eared using a variety of spellings 
for tribal , language and p lace names ( e . g .  Kamminga and Allen 1 9 7 3 ; NLC 1 9 8 0 ) . 
I migh t have sub scribed to the orthography u sed by Keen in h is extensive s tudy 
of  p eople and p lace s in the re search area ( NLC 1 9 8 0 ) , were it not for the 
unfortunate omiss ion of an or thographic no te in the actual text . I gather ( M .  
Wal sh per s . comm . )  that n o  standard orthography exists  and consequently I have 
u sed the Kinslow-Harr is  style , wi th the following excep tions : 
1 .  The sites , Padypadiy and Ty imede , are here spelled ' Paribar i '  and 
' Jimer i '  to fac ili tate u sage by Engl i sh speaker s .  
2 .  ' Erre ' , f ormerly ' Edey ' , is  used in accordance with its  common 
pronunc ia tion by English speaker s and its  spell ing in the NLC report  
( 1 980 ) . 
3 .  ' Kakadu ' rema ins in the form I have u sed before . 
S ITE CODES 
The following code was used for the five excavated sites : 
PB 
MG 
CH l 
JMl 
JM2 
Paribari ( formerly Padypadiy) 
Malangangerr 
Nawamoyn ; the letter s  stand for Cannon Hill area , S ite I ,  and were 
used becau se the Ab orig inal name was no t known until  later 
Jimeri I } 
Jimeri II ( formerly Tyimede) 
ABBREVIAT IONS 
ANU Austral ian Nat ional Univer s ity 
C S IRO Commonweal th Scientific and Indu strial Re search Organizat ion 
NLC Northern Land Council 
SAPP Sou th Au stralia Parl iamentary Papers 

I THE REGION AND THE CONTEXT OF THE RESEARCH 
The re search area of this  monograph lies  in western Arnhem Land , ab ou t 
1300 km sou th of  the equator , within a circle whose 25  km radiu s  centres 
approximately on Cahill ' s Cro s s ing on the East  All igator River . I t  s traddles 
a number of geographical and poli tical boundaries . It  includes a section of  
the Arnhem Land p lateau with its  broad valley s , as well as  clif f s  and buttresses 
of the e scarpment where the plateau meet s  the lowlands and the plain that 
stretches to the shores of the Arafura Sea . In political terms it encompasses  
the Ea st  Alligator Rivtr which forms the border between the Kakadu Nat ional Park 
on the left  bank and the Arnhem Land Reserve on the righ t . 
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The core of  the present work comprises the excavations that I carried out 
between 1 964  and 1 965  as a graduate student at the Aus tralian Nat ional University . 
The area was quie t and remote  then , l inked to Darwin by a dusty winding track . 
Oenpelli Mission lay some 1 0  km f rom the Crossing within the Arnhem Land Reserve , 
a small settlement flanked by two rocky hills mirrored in the quiet waters of  a 
permanent lagoon . This situation changed radically only f ive years later as 
competing interes t s  emerged in the region . Rich uranium deposits  were discovered 
at the base of  the escarpment and a powerful conservationist lobby worked to 
es tabl ish a National Park in the more scenic areas . At the same � ime recognition 
of tradit ional land ownership culminated in the Aboriginal Land Rights (Northern 
Territory)  Ac t of  1 9 76  ( see Fox e t  a l .  1 9 7 7 ; ANPWS 1 980 : 3- 1 5 ; NLC 1 980 ; Toohey 
1 98 1 ) . 
A programme of  environmental impact studies was initiated by a number of  
agencies in  order to es tablish a body of basic  data  concerning the land and its  
resources ( see Calaby 1 9 7 3 ; Cogger 1 9 7 3 ; Kamminga and Allen 1 9 7 3 ; Midgely 1 9 7 3 ; 
Schodde 1 9 7 3 ; CSIRO 1 9 76 ; Christian and Aldrick 1 9 7 7 ) . These and other richly 
detailed accounts form a broad interdisciplinary background against which the 
prehistory of the region may now be viewed . 
THE PRESENT ENVIRONMENT 
Geology and Landform (Plates 1 - 3 )  
The main elements  in the landscape are the plateau and its  adj acent lowlands 
and plain . The wild and rocky plateau is  slashed with deep gorge s , containing 
rivers  and waterfalls , and it also houses broad valley s with rolling hills . I t s  
western margin forms a series of  dramatic c l i f f s  and buttresses  called the Arnhem 
' Land escarpment , which in turn meets  the lowland hills . Beyond the hill s , moving 
seawards ,  are the floodplains with extensive seasonal freshwater swamp s and more 
restric ted estuar ine flats . Finally , at the coast , are beaches , dunes and wide 
river mouths . Scattered on the plain are outliers of the plateau , some large 
but tes and tors , other smaller outcrops of scat tered sprawling boulders . The 
details of  these features are described below with particular attention to areas 
near the prehistoric sites . 
The Arnhem Land plateau is a deeply dis sected feature that lies 200-300 m 
above sea level (Galloway 1 9 7 6a : l l ) . I t  is referred to  in geological texts as 
the Kombolgie Format ion and most  of  it  is mapped geomorphologically as the 
Buldiva I Land Sys tem (Galloway 1 9 7 6a : l l ) . It  rests  on Lower Proterozoic rocks 
and was deposited in Middle Proterozoic times (Galloway 1 9 7 6b ;  1 9 76c : 52 )  1 800-
1 400 mill ion years a g o  (ANPWS 1 980 : 50 ) . The Kombolgie Formation which forms the 
plateau is in the main a lacustrine quartz  sandstone (Galloway 1 9 7 6b : 50 )  that 
includes medium- to coarse-grained cross-bedded quart z  sandstone and conglomerate 
layers ,  as well  as a basaltic volcanic member and a thin tuf faceous one . The 
plateau slopes gently eastwards , in contrast to its s teep western margin where a 
dramatic series of  cliffs  rising 50-250 m above the p lains const itutes the scenic 
Arnhem Land escarpment (Galloway 1 9 7 6a : l l ) . 
The plateau is wild , rugged and faulted . I t  was heavily eroded and dissected 
in middle and late Tertiary t imes . Mid-Tertiary erosion removed the Kombolgie 
Format ion in places like Tin Camp Creek and carved a basin in the underlying 
Lower Proterozoic rocks (Galloway 1 9 76c : 5 4 ) . Tin Camp Creek was fur ther enlarged 
by late Tertiary dissection , leaving a rolling , hilly plateau valley rimmed by 
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sand stone cliff s . Two o f  the excavated s i tes, Jimeri I and I I  ( Chap ters VII  and 
VIII) , are l ocated in sands tone cliff s overlooking thi s  valley, whose floor is  
classif ied as part o f  the Knifehandle I Land System, be ing ' undulating lowlands 
on weathered Lower Proterozoic sediments, me tasediments and granitic rocks ; 
later itic red and yellow earths and sil iceous sands . . .  ' ( S tory et al . 1 9 76) . 
Dur ing the late Tert iary some r ivers were enlarged and modified . The South 
All igator River cut back to extend its  catchment area, and Deaf Adder Creek and 
the East Al l igator River were sharp ly inc ised along weak lines of their former 
val leys in a process that involved rej uvenat ion of their former tributaries 
(Galloway 1 976c : 5 5 ) . 
The Arnhem Land escarpment retreated possibly as much as 25 km in the south, 
but remained stable in the north dur ing late Tert iary t ime (Galloway 1 9 76c : 55) . 
An analysis  of the proce ss  o f  scarp format ion explains that the Kombolgie 
Format ion l ies unconformably over less resis tant rocks, which erode when exposed, 
caus ing the tougher sand stone s to collap se (Galloway 1 9 76c : 62-65 ) . Galloway sees 
the process  o f  scarp retreat as involving occas ional cataclysmic cliff  collap ses 
followed by centuries of  high s t ability . He tentatively pos tulates an average 
rate of re treat of the order of 1 m per 1000 years ( 1 9 76c : 62 ) . Details of  scarp 
appearance depend on numerous factors including the precise location of j oint s, 
faul ts, syncline s and ant icline s but, basical ly, where the underlying beds are 
well-exposed, one f ind s a fresh s teep scarp whose lower slopes are s trewn with 
sand stone boulders and whose sandy aprons extend to the lowlands . Archaeological 
Plate 1 
The Arnhem Land escarp­
ment about 6. 5 km south 
east of Oenpelli 
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Plate 2 Cannon Hill : an erosional outlier of the main Arnhem Land plateau 
Plate 3 The East Alligator River: mudflats about 6. 5 km downstream from Cahill 's Crossing 
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sites abound at the base  of  such cliff s and three examples  feature in the sequel : 
Malakunanj a ( Chap ter III ) , Malakunanj a I I  and Ngarradj Warde Dj obken (Kamminga 
and Allen 1 9 7 3 ) . Conversely , scarp s stabilise when retreat reaches the point 
where underlying beds are no longer exposed . At this stage , prolonged weathering 
may render the scarp unrecognisable , as in the case of the northern section of  
the escarpment where rounded profiles  and occas ional boulders reflect  relative 
stability for millions of years (Galloway 1 9 76c : 64 ) . 
Scarp retreat has left  its  imprint on the plain in the form of  scat tered 
outliers that stand like sentinels  over streams , lagoons and swamp s .  Cannon Hill 
is one such feature , standing about 6 km from the present scarp on the west  bank 
of the East Alligator River and spor ting a striking undercut p innacle from which 
it gets  i t s  name . Other outliers are the monolithic Tor Rock and the smaller tor 
at Nimbuwah , as well as the h igh-cl if fed h ill  tha t hou se s  the excava ted shelter 
Paribari ( Chap ter IV) and the famou s Ob iri ou tlier near the East Alligator 
Crossing , where friezes of  faded paintings are found . These and innumerable 
other shelters are the outcome o f  a wide spectrum of  weathering processes . In 
places , horizontally bedded rocks have been undercut by weathering of  weaker beds 
to produce a recess  between more resis tant layers ; at Nawamoyn , for example , 
weathering of  a more suscep tible conglomerate stratum occurs  within more resis tant 
surrounding rock ( Chap ter VI) . Where caverns have developed , infiltra tion of 
bedding p lanes and j o ints by sl ightly ac id solution s  has led in p laces to roof 
collap se ; this is  evident today at Malangangerr ( Chap ter V) , where a b lock from 
the former roof l ies on the floor of the present shelter . Yet ano ther form , 
cavernou s weathering , occurs at Paribar i ( Chap ter IV) , where water and wind have 
carved a narrow and invas ive rec e s s  supported at its  mou th by rema ining rock 
p illar s . F inally , sub -surface erosion along j o ints  and bedding plane s  has 
produced complex caves extending deep into sand stone h il l s  and cliff s ;  one such 
example is the site of Jimer i II in Tin Camp Creek ( Chapter VIII) . 
The p lain that lies  between the escarpment and the sea is mapped according 
to four maj or land sys tems . There are dissected foothills with skeletal soil s ; 
the Koolp inyah surface made up o f  level , rolling or dissected lowlands ;  the 
alluvial plains where Quaternary alluvium is spread on sandy or s ilty soils ; and 
the coastal plains , comprised of ill-drained es tuarine muds and clays under paper­
bark fores t , herbaceous swamp or sedge land ( S tory et  al . 1 9 7 6 ) . 
Rivers ,  of  which the East Alligator is  the larges t  in our area , originate in 
the plateau , f low through the escarpment and meander through the low coastal 
plains to the sea . The East All igator is narrow and relatively deep at Cahill ' s  
Cro s s ing and it takes about 65  km of  river dis tance to  cover the 45 km direct 
dis tance to the broad mouth . I t  is tidal for the ent ire distance from the 
Cros sing to the sea , due to the high tidal range at the coast - 7 . 9 2 m ( 2 6  f t )  
a t  Darwin (Williams 1 969 : 88 )  - and to  the extremely f lat nature of  the broad 
coastal plain . Specht ( 1 95 8b : 3 7 3) , discus s ing this gradient , e s t imates it at 
' no more than twenty feet [ 6  m ]  in sixty miles [ 96 . 5  km ] ' and Will iams ( 1 9 69 : 74 )  
describes the flow of  the Mary from the foothills as ' a  fall  of  roughly 1 50 f t  
[ 48 m ]  over 70 mile s [ 1 1 2 . 7  km ] , o r  1 i n  2500 ' . 
Although s tudies of  drainage evolut ion in this region are still  in their 
infancy , map s sugges t  abundant evidence for shif t s  in the presence , direc tion and 
intensity o f  stream ac tion over time . Galloway ( 1 9 76c : 65-66)  infers stream p iracy 
from dry valleys that have lost  their streams , from the presence of reverse­
flowing streams , from anomalous angles of  intersect ion between streams and from 
fluvial deposits  that occur in contexts  unrelated to modern stream patterns . 
Drainage patterns were affec ted by the process  of  scarp retreat and Galloway 
( 1 9 7 6c : 6 7 )  points to Magela and Nourlangie Creeks , both of which were unable to 
cap ture new catchments  in the plateau when the scarp retreated locally . Williams 
( 1 969 : 74 )  maps a large abandoned river channel on the Mary plain and observes  
( 19 69 : 8 2 )  that the ou tlets of maj or waterway s like the  Mary and Adelaide Rivers 
shifted signif icantly due to pos t-glac ial progradat ion and dune format ion . 
Finally , waterways like Magela and Nourlangie Creeks are cut off  today from 
rivers and swamps by levees (ANPWS 1 980 : 7 9 ,  86 ) - . The antiquity of  such barriers 
is not known (pace Chaloupka 1 9 7 8 : 3 ) , but they are probably both recent and 
subj ect to change . 
The coastal plain is certainly a geologically recent feature , which is  des­
cribed as ' a  legacy of  postglacial shorel ine progradation ' (C larke et  a l . 1 9 7 9 : 
9 2 ) , being made up largely of es tuarine sediments that were laid down in drowned 
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river valleys af ter the sea attained its  present level about 6000 years  ago . In 
places , freshwater clays have been deposited over gleyed e stuarine muds  and clays 
(Williams 1 9 69 : 74 ) , reflecting the way in which progradat ion has al tered the land / 
sea relationship s . The plain supports  a rich and varied plant and animal life , 
providing a wide spectrum of  foods for Aboriginal foragers . 
Climate 
The striking contras t s  observed in the landscape are repeated in the present 
climat ic regime . The region , lying about 1 2 ° S  and fr inged by a shallow tropical 
sea , falls  within the category of a sub-humid savanna environment (Harris 1 980 : 
Fig . l ) . The climate is characterised by high average temperatures  and a high­
intensity seasonal rainfall . The typ ical annual cycle begins in summer , when NW 
monsoonal winds and cyclones bring heavy and constant rain between November and 
March , colloquially known as ' the Wet ' . This is followed by a dry season , collo­
quially known as ' the Dry ' , from about April to Sep tember , dominated by SE trades . 
Within this  oversimplified two-part sequence are transit ional months : May , and 
October-November . May is cool and occasionally rainy and precedes the Dry , while 
October and November are humid , dominated by sudden windshi f t s , cloud build-up s 
and thunder and lightning storms , which herald the arrival of  the heavy rains 
(McAlp ine 1 969 , 1 9 7 6 : 39 ;  Nix and Kalma 1 9 7 2 ) . 
This  pattern is , on the whole , highly reliable and does not vary greatly 
within our area . The main gradients  are an increase in seasonal temperature 
extremes and a gradual decrease in mean annual rainfall as one moves south 
(McAlpine 1 9 7 6 : 39-42) . Thus the mean annual precip itat ion is  highest  at 
Murganella in the north ( 1 5 22  mm) and lowest  at  El Sherana ( sometimes El Sharana) 
in the sou th ( 1 29 7  mm) (McAlpine 1 9 7 6 : 36 ,  Tab l e  1 ) . The mo st  extensive ra infall 
records for the area come from Oenpel l i , where an annual mean of  1343 mm is  
found (McAlpine 1 9 76 : 3 6 ,  Tab l e  1 ) . At  Oenpelli  the highest  mean temperatures 
( 3 7 ° C ) are recorded in the transitional month s of Oc tob er and Novemb er and the 
lowest  ( 1 7 . 8 - 1 9 . 0 ° C )  in mid-win ter b e tween June and August  (McAlp ine 1 9 7 6 : 4 0 , 
Tab l e  4 ) . The mo st humid month , when least evaporat ion occurs , is February 
(McAlpine 1 9 7 6 : 43 )  but the cloudiest  month is March , when there are only 4 . 5 
hours of  mean daily sun sh ine , as opposed to 1 0 . 2  hours  in June and July (McAlp ine 
1 9 7 6 : 4 5 ) . 
In environmental terms , the above mean s that the low-lying plain is swampy 
and covered with sheet s  of  water in places  during the Wet , while the waters begin 
to drain with the onset of the Dry . Swamp s retreat and a cracked and dusty 
expanse is laid bare by the t ime the next season ' s  rains begin . The season of 
most  active plant growth is that when e s t imated available water storage rises  
above 50% of  the  maximum capacity (McAlp ine 1 9 7 6 : 46 ) . In terms of  human comfort , 
the mos t  unpleasant season is October-November , when the heat of  summer is  
combined with the oppres s ive humidity of the atmospheric cloud build-up before 
the Wet (McAlp ine 1 9 7 6 : 42 ) . 
Aboriginal people l iving in this area today recognise s ix basic seasons and 
describe them in terms of temp erature , rain , winds and food harvests  ( see Berndt 
and Berndt 1 9 70 : 3 1 - 3 2 ; ANPWS 1 980 : 4 1 ) . According to  Gundj eidmi informants  
(Gunj epmi in  my orthography) , the cycle (ANPWS 1 980 : 4 1 )  �egins with Gudjewg 
(January to March) when the land is flooded by heavy rains . The magpie goose 
lays its  eggs around February , while towards  the end of  Gudjewg heavy rain knocks 
the grass  seeds to the ground . April  is  Ba:ng-gereng or ' knock ' em down ' s torm 
season , when the southeast squall s  flat ten the gras s . This  heralds Yegge , between 
May and June , a cooler but s t ill humid season , at whose start certain yams are 
ready and at whose close the grass is dry enough to l igh t the f irst  f ires . In 
mid-June , Wurrgeng , the cold-weather season , comes round , lasting until mid­
August , when the hot , dry Gurrung sets in . Numerou s fru i t  trees flower and ripen 
in Gurrung , wh ich ends around early Oc tober with the arrival of Gunume leng , the 
pre-monsoonal storm season (ANPWS 1 9 8 0 : 4 1 ) . It is  a cycle tha t agrees closely 
with that recorded elsewhere on the Arnhem Land plain , at  the Blyth River (Meehan 
1 9 7 5 ;  Jones 1980a : l l l - 1 1 2 ; Jones and Bowler 1 980 : 1 6 - 1 9 )  and the Arafura swamp 
( Peterson 1 9 7 3 , 1 9 7 6 ) , as well  as beyond the reg ion in Cape York ( Thomson 1 9 39 ) . 
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CHANGING LAND /SEA RELATIONSHIPS AND CLIMATE 
To date , there exists  no detailed and comprehensive study of  the palaeoen­
vironment of the research area . The following reconstruct ion of past climates 
and landforms relies strongly therefore on worldwide studies of late Pleistocene 
changes in sea levels ,  on a few detailed studies of palaeoclimates made elsewhere 
in Australia and some prel iminary studies of  trop ical Australian sites  such as 
the Point S tuart chenier s (Clarke e t  a l .  1 9 7 9 ) . Conclus ions must  �herefore 
remain tentative , pointing to the need for further research in the area . 
Arnhem Land is separated from its  northern and nor thwestern neighbours by 
sea but the nature of  the barriers dif fers considerably . A deep-sea trough 
between Australia and Timor cut Australia off  from Southeast  Asia permanently in 
the Pleistocene and was crossed in ancient times by man , dog , bat and rat alone 
of the placental mammals . The shallow Arafura Sea between Australia and New 
Guinea was dry land , in the form of Sahulland , during several low sea-level 
phases dur ing the late Pleis tocene . In other words , even though man appears to 
have reached Australia , or rather Greater Austral ia , when sea levels were lower 
than they are today , he had to come by sea , crossing the barrier between Sunda­
land and Sahulland on a floating platform of natural or ar tif ical design (White 
and O ' Connell 1 9 7 9 ; Thorne 1 980 ) . 
Attemp t s  to recons truc t the changing environment of Arnhem Land over the 
past 40 , 000 years rest  heavily upon inferences drawn from the effects  of sea-level 
fluctuations over this period . Chappell ( 1 9 76 : 4 ) plots  eustatic changes in the 
SW Pacific over the past 1 25 , 000 years and , making correct ions for isos tatic dis­
placement where necessary , transfers these data to a map showing the way in which 
the landbr idge between Aus tral ia and New Guinea grew and shrank over time . The 
lowest  sea level , of about - 1 50 m ,  occurred 1 8 , 000 ± 2000 years ago , exposing 
the most  extensive landbridge , over 1 200 km at its  narrowest  point . Around 
28 , 000 BP and again around 1 0 , 000 BP the sea rose to around -45-50 m and the 
landbridge was reduced to a l ink 420  km wide between Cape York and Papua . Torres 
Strait was f inally breached about 8000 years ago (Chappell 1 9 76 : 1 7 ;  cf . Jennings 
1 9 72a)  and the sea reached its  present level about 6000 years ago (Chappell 1 9 7 6 : 
1 4 ) . In addition to the extent of  the ac tual landbridge , some evidence is 
available regarding its  surface . Dredgings on the floor of  the Arafura Sea 
reveal brown nodules with high carbonate levels  that seem to be  kunkar , a soil 
l imestone of  pedogenic origin in semi-arid countries . Al though this material has 
not as yet been dated , some authors  as sume it  to be of  late Pleis tocene age and 
interpret its  presence to reflect the fact that the plain was dry and sparsely 
vegetated at the height of the marine regression (Jennings 1 9 7 2b : l 0 7 ; cf . Van 
Andel e t  a l .  1 9 6 7 ) . 
Some attent ion has also been paid to changes in the Gulf  of  Carpentaria 
( Smar t 1 9 7 7 ) . This  body of  water is less  than 70  m deep today and it is 
separated from the Arafura Sea by a sill that lies at -53 m .  This sill was 
breached by the sea at least three times since about 80 , 000 BP but when the sea 
stood lower than -53 m, the enclosed area mus t  have been f illed with brackish 
water from feeder streams (Bowler e t  a l . 1 9 7 6 ) , or it might have been dry as 
seems to have been the case at the time of lowest  sea level around 1 8 , 000 BP 
( Smart  1 9 7 7 : 7 5 9 ) . The sill was last breached around 1 1 , 000- 1 2 , 000 BP in the 
cour se of  the most  recent marine transgression ( Smart 1 9 7 7 : 7 5 9 ) . 
Sea-level variat ions provide the simplest  framework within which climatic 
changes  in the area may be viewed . The important concep t concerns changing 
cont inentality through t ime . I f  we transfer the present rainfall gradient with 
its marked north-south decline to a map of  the area dur ing different periods of 
marine regress ion , we f ind that places l ike Oenpelli  are l ikely to have var ied in 
rainfall according to changing dis tances  from the nearest  coast . Oenpelli and 
Cannon Hill , now about 60 km from the coast , to both the north and northwest , were 
about 100  km from the nearest sea around 28 , 000 BP and again around 1 0 , 000 BP , 
according to Chappell ' s  ( 1 9 7 6 )  map . In contrast , the distance was 300 km around 
1 8 , 000 BP . These measurements are taken in a line due north of Oenpelli  and 
Cannon Hill , but if one were to measure in a northwes terly direction , the sea 
would have been 550 km away around 28 , 000 and 1 0 , 000 years ago and 750 km distant 
around 1 8 , 000 years ago . The degree of  continentality that must  be inferred to 
have prevailed at t imes of  low sea level points to less rainfall in the research 
area until Holocene times . Largely on this basis , Web ster and S treten ( 1 9 7 2 : 5 )  
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estimate that Arnhem Land received about one half of its  present rainfall during 
the last glaciat ion and that Darwin and the Alligator River s enj oyed a c l imate 
similar to that of  modern Lower Carpentaria and the Barkly Tableland . 
Using some of  these data , as well  as information about palaeoclimat ic changes 
in nor th Queensland and more southerly parts  of  Aus tralia , from sites  like Mungo 
and Lake George , Nix and Kalma ( 1 9 7 2 )  reconstruc t four consecutive environmental 
scenarios relevant to climatic and vegetational changes in our research area . 
Around 20 , 000 BP the temperature was cooler and woodland was characteristic . 
Conditions became cons iderably drier around 1 7 , 000- 1 4 , 000 BP , when sea level was 
near its  lowe s t  position and winds pass ing over cooler seas and the poorly 
vegetated Arafura plain are thought to have carried cons iderably less mois ture 
than they do today . At this s tage , a low open woodland is  thought to have covered 
our region . As sea level rose , temperatures grew warmer and precip itation 
increased . Around 8000 years ago wetter conditions allowed the growth of closed 
forest , open fores t  and woodland communities in northern Aus tralia . Torres S trait 
was flooded and , when sea level s tab ilised around 6000 years ago , the development 
began of  the modern coastal lowlands .  
There is some suggestion that regional climates may have been somewhat warmer 
and wetter than today , 6000-8000 years ago . Treelines in the high New Guinea 
mountains reached higher alt itudes than now (Hope 1 980 ) . Pollen diagrams from 
the Atherton Tableland in northeas t  Queensland are interpreted by Kershaw ( 1 9 7 5 )  
a s  showing wet ter and warmer conditions than now . Jennings ( 1 9 7 5 )  infers 
increased rainfall in the Kimberley region of  Wes tern Aus tralia from past  mangrove 
communities dated to this period . 
Condit ions before the time of lowe s t  sea level , that is  prior to 2 0 , 000 BP , 
are discussed by Jones and Bowler ( 1 980 : 9- 1 1 ) . Lakes Woods  and Gregory in 
northern Aus tralia were greatly expanded at some t ime before 25 , 000 BP . Although 
this ' mega-lake ' phase is not f irmly dated , Bowler sugge s t s  that it may have 
exis ted 30 , 000-40 , 000  years ago , partly by analogy with dated evidence of lake 
expansion in southern Australia and partly on s tratigraphic grounds . Jones and 
Bowler suggest  that a rainfall regime similar to that of Arnhem Land today 
extended over a greater part o f  nor thern Aus tralia during the mega-lake period . 
This phase of  very wet condit ions and high water tables does not seem to  appear 
in the pollen diagram from the Atherton Tableland in northeast  Queensland 
(Kershaw 1 9 7 5 ) , al though P .  Hughes (pers . comm . ) suggests  that sediments  in 
Colless Creek shelter , northwes t  Queensland , do indicate wet ter condit ions some­
where before 20 , 000  years ago . It is clear that past climates in our region 
cannot be specified at all exactly , particularly for this early period 40 , 000-
20 , 000 years ago . However , a generalised pattern may be proposed . 
Before 2 5 , 000  BP , conditions regionally were wet , perhap s significantly 
wetter than present . As sea level fell towards  the lowe s t  position , continen­
tality increased . Climate probably cooled towards  20 , 000 BP , al though how this 
cooling was distributed between seasons is  uncer tain . Arnhem Land became 
progres s ively drier unt il 1 8 , 000 BP , when the rainfall may have resembled that 
of  places up to 250  km fur ther inland today , such as  between Kather ine and Daly 
Waters . Lit tle is  known about temp eratures near sea level in these  tropical 
areas around 1 8 , 000  BP or so , although extrapolation from the New Guinea High­
lands sugges t s  condit ions cooler than now by a few degrees , probably more 
pronounced in winter . From about 1 1 , 000 BP condit ions rap idly became wetter as 
rising seas flooded the north and northwestern shelves ;  they may well  have been 
rather wet ter than at present for an interval between about 8000 and 6000 BP . 
Until more palaeoclimatic evidence is analysed and well  dated in nor thern 
Australia , this s imple p icture of the pas t mus t  suff ice . 
Sub s tant ial though the effects  of  this process ion of  change , principally 
hydrologic , mus t  have been for humans in north Arnhem Land in late Quaternary 
t imes , it is  likely that the mos t  pronounced physical effects  would have been 
experienced at the coastline , which migrated with the march of sea-level change . 
The topography o f  the northern and nor thwe s t  shelf  o f  Aus tralia varies from the 
drowned gorges and plateaux of the Cootamundra Shoals area , between Arnhem Land 
and the T imor Sea , to the very broad and rather featureless  plains of the shelf  
fur ther to  the wes t .  
The mo st  dramatic change occurred between about 1 7 , 000 and 7000 BP , when 
sea level rose by 1 5 0  m or so , giving an average rate of about 1 5  m per 1 000 
years . At . its  most  rap id , between about 1 3 , 000 and 1 1 , 000 years ago , the rate 
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may have exceeded 30 m per 1 000 years (Chappell 1 9 7 6  and pers . comm . ) .  When 
related to the low declivity of much of the northwes t  shelf ,  this translates to 
a rate of shoreline migration , laterally , of several hundred metres a year , wh ich 
is likely to have evoked some re sponse from coas tal b iota and human oc cupant s  
alike . Chappell and Thom ( 1 9 7 7 )  speculate that geomorphologic processes  which 
have charac terised the las t 6000 years , such as beach-ridge progradation , would 
not have occurred at all during this rapid transgression and that features of  
the present coas t s , such as broad mangrove flats  and associated estuaries , would 
have been minor elements of  the lit toral , if they exis ted at all . Again , 
similarly rapid shrinkage of  land areas mus t  have occurred on the broad plateaux , 
now around 35 m deep , immediately northwes t  of Arnhem Land about 1 0 , 000- 1 1 , 000 
years ago ( Chappell pers . comm . ) .  
Coastal history of  the last 6500 year s or so has been very different . Sea 
level attained its  present position about 6500 BP and the pos t-glacial rise 
relative to  the Aus tralian coast appears to  have terminated around 6000 BP , when 
it was 1 - 2  m above present , the exact amount varying with location (Chappell e t  
al . 1 98 2 ) . The subsequent f a l l  of  1 - 2  m , a change of  probably minor significance 
for many coastal processes , occurred gradually and without any signif icant 
oscillations as far as can be seen ( Chappell et a l . 1 982 ) . Progradation of 
broad coastal plains , being tidal and supra-tidal flats  punctuated by low 
ridges ( shell cheniers and gravel-plus-shell beach ridges) , occurred widely in 
the last 6000 years . The processes  of episodic ridge building , alternating with 
inter tidal mud and mangrove progradation , are described from the Gul f of  
Carpentaria by  Rhodes ( 1 980) , from Princess Charlotte Bay , eastern Cape York 
Peninsula , by Chappell ( 1 982)  and from Broad Sound , eas tern Queensland , by Cook 
and Mayo ( 1 9 7 8 ) . 
Within our own region , a beach-ridge and chenier plain near Point S tuart 
( 1 20 km wes t  of  Cannon Hill )  has been dated by Clarke e t  al . ( 1 9 7 9 )  and examined 
more closely by Baker ( 1 98 1 ) . The younges t  ridge , closest  to the sea , is  dated 
at 1 0 30 BP , while the oldest dated is  the fifth in the series , about 4490 years 
old (Clarke et  a l . 1 9 7 9 ) . These authors  estimate that the olde s t  ( furthest  
inland) ridge formed between 6000  and 7000  year s ago . The processes  of progra­
dation generate an ever-widening coastal lowland , with attendant changes of the 
lower tidal reaches of coas tal rivers and tidal channel s . Not only have these 
wetlands expanded , but also the relationship of  any part icular site to incursions 
of saline waters in the Dry and freshwater f loods in the Wet has changed ,  with 
consequent changes in the distribut ion of  mangrove forests  and other element s  of 
the biota . Finally , the process  of  progradation has been punctuated by cyclonic 
effects , part icularly when these heave up a new beach-ridge and , at times , 
destroy tract s  of  mangrove in the process  (Chappell 1 98 2 ) . 
In connection with their discus sion of  the Point S tuart example , one point 
raised by Clarke and his colleagues ( 1 9 7 9 : 9 2 )  is actually incorrect , in that they 
suggest that archaeological sites  on the plain show a change in their middens 
from marine via estuarine to freshwater conditions . Neither of the cases c ited , 
my sites  and those of  Kamminga and Allen ( 1 9 7 3) , in fact show this change , s ince 
marine shells  are rarely encountered . Thus , while the estuarine conditions found 
along t idal rivers and shoreline s today may have been considerably more extensive 
in early and mid-Holocene times , widespread marine c onditions have not as yet 
been shown to have occurred inland on the Arnhem Land plain . 
We may therefore conclude that the Arnhem Land landscape has changed markedly 
over the past  30 , 000 years . When sea level was lowe s t , rivers probably flowed 
through our area to dis tant shores  at  least 300 km away . The climate was probably 
drier then than it is today and es tuarine swamp s were not present . As the sea 
rose to its present level , the area around Cannon Hill probably became wet ter and 
swampier , 6000 years ago . S ince that t i�e , progradation has caused a series of  
changes in  the coastal lowlands ,  leading to the geography of  the present day . 
FLORA 
The vegetat ion of the Alligator Rivers region has been described in a number 
of s tudies . General accounts are given by S tory ( 1 969 , 1 9 7 3 , 1 9 76 )  and Burgman 
( 1 980) . Descript ions of specific vegetation component s  include s tudies of  flood­
plain vegetation (Williams 1 9 7 9 ) , mangroves (Hegerl e t  a l .  1 9 7 9 )  and monsoon 
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rainfores t  (Webb and Tracey 1 9 7 9 ) ; this last  term I use , on the advice o f  Jeremy 
Rus sell-Smith , instead of monsoon fores t  ( Schimper 1 903 )  to  avoid confus ion 
between eucalypt - and non-eucalyp t-dominated forests  in monsoonal areas . The 
brief outline presented here is drawn largely from Burgman ' s  ( 1 980)  classif ica­
tion of  the flora of  the Jabiluka region . For convenience the vegetation is 
described as it occurs  in relation to maj or physiographic features as follows : 
the escarpment , well-drained s ituat ions at the foot of  the escarpment , low-lying 
situations adj acent to the f loodplains , the floodplains , and areas under the 
influence of  tidal phenomena . 
The greater part of  the escarpment plateaux are either bare or covered by a 
scanty vegetation consisting principally of  low leguminous and myr taceous shrubs 
over spinifex (Triodia spp . )  and resurrect ion (Micraira spp . )  gras ses . In 
situations of  local soil accumulat ion , or where the sandstone sub s trate is  deeply 
fis sured , a woodland-type vegetation is expressed . This woodland is  characteris­
tically dominated by various eucalyp t s  ( e . g .  Euca lyptus b l eeseri , E.  tetrodonta , 
E. miniata , E. kombo lgiensis , E .  dichromophloia , E. phoenicea) , with a lesser 
component of  other tree species with af finity to monsoon rainfores t  vegetation 
( e . g .  Gardenia spp . , Terminalia carpentariae , Oi.Jenia vernicosa , Coch lospermum 
fraseri , Ery throph loeum ch loros tachys) . The groundcover in these woodlands is  
essentially that as found in the low shrubland type . The third element o f  the 
escarpment vegetation is the monsoon rainforest . This  occurs either as closed 
evergreen or semi-deciduous notophyll vine forest (Webb and Tracey 1 98 1 ) , in 
small localised patches along steep-sided watercourses , in ravines ,  on rocky 
outcrops or as fans from each of  these situat ions . In the vicinity of  water­
courses characteristic evergreen species include Ca lophy l lum s i l , Syzygium rothii 
( = rubiginosum) and A l losyncarpia ternata . In drier s ituat ions on deep sands 
A l losyncarpia ternata typ ically is  present as the sole dominant over a sparse 
shrub understorey ( e . g .  Memecy lon pauciflora , Ficus spp . , Drype tes austra lasica) . 
Where soils  are skeletal or even devoid , semi-deciduous patches of monsoon rain­
forest  may be found ; typical species include Gyrocarpos americanus , Terminalia 
carpentariae , Xanthos temon spp . and Groton arnhemicus . The floors of all these  
monsoon rainforests  are  consp icuously devoid of  gras ses and other low ground­
cover . Given the localisat ion of these forests  in f ire-pro tected situat ions , 
S tory ( 1 9 7 6 )  and Webb and Tracey ( 1 9 7 9 , 1 98 1 )  have speculated that their 
present-day distribut ion may reflect past human burning activities , a point to 
which I return later . 
At the base of  the escarpment , on deep sands or lateritic red loams , the 
vegetation is of woodland savanna type , dominated by eucalyp t s  over a well ­
developed ground layer of perennial and annual grasse s . Al though Burgman 
recognise8 five woodland communities , the floristic composition of the tree 
species is  relatively similar throughout . Thus Euca lyptus miniata , E. te tro­
donta , E. confertiflora and Ery throphloeum chlorostachys are the mos t  common 
tree species , with les ser components of other eucalyp t s  and monsoon-fores t  allies 
( e . g .  Syzygium suborbicu lare , Buchanania obovata , Xanthos temon paradoxum , 
Termina lia spp . )  in specific situations . Important grass  species include 
Eriachne spp . , Schizachnium fragi le , Sorghum plumosum and Heteropogon triticeus . 
In low-lying areas adj acent to the floodplains and at the fringes of  water­
courses , eucalyp t s  give way to communities dominated by paperbark (Me laleuca spp . , 
Tristania lactiflua) . In areas of  relatively higher relief typical tree species 
include Me laleuca viridiflora , Tris tania , Eucalyptus a lba , E. confertiflora and 
Pandanus spiralis . At the edge of the floodplain these woodlands give way to 
open forests  dominated by Me la leuca leucadendra , M. viridiflora , M. cajuputi 
and the freshwater mangrove , Barringtonia acutangu la . The proportion of sedge 
and herbaceous vegetation increases likewise with lesser relief . 
During the dry season mos t  areas of the floodplains dry out and leave either 
mats  of dried vegetation or are bare . During the we t season , or  in backswamp s 
where freshwater persists  year round , a dense aquatic vegetation of  sedges , 
grasses  and herbaceou s plants  is developed . Many of the se plants  arise from 
underground s torage s truc tures  which enab le them to persist  through unfavourab le  
periods . Like the yams of the eucalypt woodlands and the monsoon rainfores t s , 
these storage structures provide Aboriginal people with an important food 
resource ( Smyth and von S turmer 1 98 1 ) . The impact of  pigs and water buf faloes 
has led to the decline of  many of these species ( e . g .  the floating mat s  of  
Hymenachne acutigluma , wild rice (Oryza perennis ) ,  cane grass  (Phragmites 
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Rattus tunneyi ,  rock• rats like Zyzomys woodwardi , and floodp lain burrowers like 
Rattus col letti . 
Moving to the forms that are more populous on the coastal plain , we f ind 
that rep t iles and amphibians ( Cogger 1 9 7 3 )  include freshwater and estuarine 
crocodile s ,  turtles , tortoises , gekkos , goannas , skinks , frogs and a varie ty of 
snakes , for example Acrochordus arafurae , the f ilesnake , which was harves ted in 
the We t in huge quantities  from freshwater bil labongs by Aborigine s (Warbur ton 
1 934 : 1 84 , 200) . Forty-one species of  fish have been recorded in the Alligator 
Rivers  area . (Midgley 1 9 7 3 ) , including the freshwater giant perch or barramundi 
(Lates ca lcarifer) and the smaller northern spo t ted barramundi (Sc leropages 
jardini ) .  
Birds abound in the area and Schodde ( 1 9 7 3 ) , recording some 2 7 3  species , 
concludes that the Alligator region is one of  the riches t ,  in this respect , in 
Austral ia . They inhabit all of  the dif ferent kinds of  country and have their 
denses t  distribut ion in swampland , where water birds , sea birds and waders are 
found . Pelicans , cormorants , egret s  and herons throng the water ' s  edge , while 
j abirus (Xenorhynchus asiaticus)  and brolgas ( Grus rubicundus ) s trut on dr ier 
tracts . The swamplands are the main refuge for magp ie geese (Anseranas semi­
pa lmata ) , pygmy geese and ducks , which nes t  in the dense reeds before the waters 
drain out at the end of  the Wet . Coastal and sandstone rainfores t  patches 
house pigeons , hawks and scrub fowl s (Megapodius freycinet)  and include such a 
high proportion of endemics that the birds , like the trees themselves ,  seem to 
belong to relat ively old and relict populat ions ( S tocker 1 9 7 1a ) . Mangroves too 
are rich in endemic forms , 
.
including the ches tnut rail and broad-billed fly­
catcher . Pigeons , honeyeaters , shrike-thrushes and wrens cluster in the escarp­
ment , while parrot s  flash through the woodlands by day , coming to roos t  in great 
flocks in the high trees as dusk draws near . 
Some 65 , 000 insect species are recorded , most  with s trong seasonal fluctua­
tions . Three forms are par ticularly important from the human point of view . 
First  are termites ,  which build large nes t s  oriented along the north-south axis , 
the cellular core of  which was used as fuel by Aboriginal people (Basedow 1 925 : 
1 08 ) . Secondly , of  the 70  recorded bloodsuckers , mosquitoes and sandflies  are 
particularly troublesome to man : people tend to choose their camp s ites according 
to where the insect s  are least worrying ; coastal dwellers prefer breezy spo t s  
away from the mangroves and swamp-edge camp s feature high l iving platforms under 
which a smoky fire is  lit , while some people even live on high ridges of their 
own making to minimise the nuisance ( Peterson 1 9 7 3 ; c f . Roth 1 9 0 1 ; C .  White 
1968 ) . Finally , nat ive b ees  (Trigona ) produce sough t-af ter honey and this  is  
tracked by  people who recognise the  behaviour and habitat of  the  insec t s  which 
provide a much-needed · source of energy . 
Molluscs and crus tacea include freshwater prawns (Macrobrachium) and crabs 
like Parate lphusa . Shellf ish include freshwater mussels  like Ve lesunio , which 
Aborigines s t ill  enj oy today , but no modern source lists  any mangrove /mudflat 
forms in our region . These predominate near the coast  (Blackburn 1 9 7 4 ; Meehan 
1 9 7 5 )  and their marked absenc� along the upper reaches of t idal rivers today is  
all the s tranger because there are dense middens of  mangrove/mudflat shells  in 
shel ters on the Alligator plains , who se age and composition suggest  that Ge loina , 
Te lescopium and Cassidula were prolif ically distributed in the immediate area up 
to very recent times . 
Many animals respond to the marked seasonality in one way or another , moving 
to dry ground in the Wet or travell ing fur ther afield for food in the Dry . Only 
two , Collett ' s  rat (Rattus co l letti )  and the pygmy marsup ial mouse (Planigale 
macu latus ) are migratory , frequenting the floodplain sedge in the Dry and the 
high ground in the Wet .  Different species of mammal s  have different breeding 
s trategies . Some rodent s breed all year round , with only part of  the population 
breeding at any one time . Other small mammals  cease breeding a t  the peak Dry , 
as if to harness  their numbers until the Wet is  over , at which point breeding 
s tart s  again . One might argue that by produc ing and proliferating in the Dry , 
populations are widely distributed before they need to  restrict their activities 
and hole up in the Wet . 
Seasonality affects  predator /prey relationships to a marked degree (Calaby 
1 980) . The well-documented goose hunts occur at the height of the Dry , when 
men and magp ie geese clus ter around dwindling waterholes , while during the Wet 
geese nes t  in a more dispersed pat tern in the protective shelter of  long , dense 
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reeds . S imilarly , Collett ' s  rat enj oy s a re spite  from human predators in the 
Dry , when it b reeds in deep cracks on the floodplain , h idden by dry grass  and 
sedge . Catching it requires great eff ort at this time bu t as soon as the rains 
begin ,  it  l eave s it s flooded burrows and swarms to higher ground , where it is 
easily cap tured ( Calaby 1980 : 329 ) . 
FLORAL AND FAUNAL CHANGES AND THE ROLE OF FIRE 
The present Arnhem Land landscape owes much of  its  character to the effects  
of  worldwide climat ic shif t s , sea-level changes  and , more recently , human 
ac tivit ies . Drawing on issues raised in previous sections , I now discuss some 
points  relat ing to plant and animal distribu t ions and the environmental impac t 
of f ire and feral animal s .  
Flora and Fauna 
There is a s trong Gondwanic element in the Arnhem Land vegetation . Recent 
work demonstrates that many genera , and even species , of the monsoon rainforest 
element are shared between homologous habitats in northern Aus tralia , Africa 
and Indo-Malesia (Webb and Tracey 1 98 1 ) . Taking the vegetation as a whole , 
23�30% of  the species are found outs ide Australia , in New Guinea , island and 
continental Southeast Asia and peninsular India ( Specht 1 95 8c : 4 1 7 ) . This  
circumstance may have important implications for the early human colonisation of  
Aus tralia (Golson 1 9 7 1a) . 
The Indo-Malesian plant specie s  are mos t  strongly represented in coastal 
dune , mangrove , freshwater swamp and s tream and monsoon rainfores t  environments , 
which though small in actual area , are widely distributed . In particular , swamp 
and stream species penetrate far into  the plain along seasonal watercourses , 
while patches of  monsoon rainfores t  dot the plain and plateau valleys , extending 
possibly as far south as Tennant Creek ( Specht 1 958c : 420-1 ) .  This Indo-Malesian 
group suppl·ied the vas t  maj ority of  plants traditionally eaten by Aborigines in 
Arnhem Land . Mos t  are roots  and fruits ,  in contrast to  the prominence of  seeds 
in the traditional diet of central Au s tral ia . The diff erence is  due in par t  to 
availab il ity , in that two-th irds of the food genera of  Arnhem Land are ab sent 
in the Centre , but it also ref lec t s  an element of choice , in that al though one­
hal f of the f ood plant genera of  cen tral Aus tral ia occur in Arnhem Land , they 
are not eaten there (Gol son 1 9 7 1 a : 203-6) . 
Golson sugges t s  that the earliest  colonist s , coming from the Southeas t  Asian 
realm , would have been familiar with most  o f  the edible food plants  that they 
encountered in Arnhem Land and that this knowledge mus t  have allowed them to cope 
better with the new land . Given the widespread distribution of  familiar edible 
plants  along watercourses , they were probably able to  move with some ease into 
the hinterland . Fur thermore , the presence of central Aus tral ian plant  types  in 
the nor th possibly helped them gain the ecological knowledge needed to spread · 
south , in that these plant s  provided them with the opp ortunity to develop in 
familiar c ircumstances the essentials of the seed-based economy necessary for 
life in the semi-arid and arid z ones of  the interior ( Golson 1 9 7 1 a : 205-6) . 
Speculative reconstruc t ion of  late Pleistocene faunal suites rel ies on even 
scant ier data than those u t il i sed ab ove . Clearly the ab sence of  an estuarine 
floodplain around 20 , 000-30 , 000 years ago meant that the fauna was very different 
then from that found in Arnhem Land today . Although megafaunal herbivores lived 
in Aus tral ia before 20 , 000 BP and probably were present in the north , no bones 
have as yet been recovered , o ther than some tantal ising teeth of  Zygomaturus and 
Sthenurus brownei carried as magical obj ects  by an Aborigine in the Kimberleys 
(Akerman 1 9 7 3 ;  Calaby 1 980 : 32 7 ) . Evidence for extinct carnivores is somewhat 
more substantial , consisting of  remains of  Thy Zacinus in the Kimberleys (Archer 
1 9 74 )  and the 3000-year-old fragment of Tasmanian devil (Sarcophi Zus harrisii)  
from my excavat ions at Paribari ( Chap ter IV) . 
Rock painting s in the All igator Rivers region suggest that Aborigines were 
familiar with these ext inct carnivores ( Brandl 1 9 7 2 ;  McCarthy 1 9 7 6a ;  Calaby and 
Lewis 1 9 7 7 ; Lewis 1 9 7 7 )  but the age of the paint ings is unknown . Chaloupka 
uses their existence to postulate an ingenious sequence of art s tyles in the 
area (Chaloupka 1 980) . In his earliest , so-called ' pre-es tuarine ' ,  period , 
last ing from the t ime humans first  arrived unt il about 7000 years ago , people 
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drew mainly thylacines , macropods , emus , echidnas and rock possums , with 
occasional freshwater fish , long-necked turtles  and Tasmanian devil s . Human 
figures of  this period have s imple mul ti-pronged spears and boomerangs .  In 
contrast ,  ' post-estuarine ' rock paintings , drawn after 7 000 BP and employing 
the X-ray s tyle , depict estuar ine animals like the barramundi ,  with people using 
mult i-pronged spears , spearthrowers but no boomerangs .  Chaloupka argues the 
case for a high antiquity of the ' pre-es tuarine ' series partly on the grounds 
that some are bonded to the rock by a silica skin thought to have formed under 
drier climates  such as last pertained in the area 20 , 000 years ago , partly 
because p igment s  occur throughout archaeological deposits  of  P leistocene age 
in the area , but largely because he bel ieves that rock paintings ' form an 
encyclopedic index of  consecutive historical periods ' ( Chaloupka 1 980 : 5 ) . Thus 
the presence of  extinct animals in the art looms every bit  as large as does the 
absence of estuarine forms . Clearly the scheme demands fur ther research aimed 
at dating the paintings themselves ,  but it should be noted that the tacit  
assump t ion that a series is  old because it  contains ext inct carnivores is 
unwarranted in view of  the fact that one of  these carnivores , Sarcophi lus 
harrisii , survived in the area well into ' post-estuarine ' t imes ( Calaby and 
Wh ite 1 96 7 ; c f . Chap ter IV) . 
Fire 
I turn now to a consideration of  the impact of  f ire on the landscape that 
I have reconstruc ted . I t s  role in Aus tral ian plant propagation has long been 
recognised but shifts  in the intens ity and frequency of  f ires following the 
arrival of  man in the c ontinent have only recently come under cons iderat ion 
( Jones 1 968 , 1 969 , 1 9 7 5 ,  1 9 79 ; Merrilees 1 968 ; Singh et a l .  1 98 1 ) . Indeed , 
current interpretations emphasise the potential impact of  humanly lit  f ire s . 
Thus the dominance achieved by open eucalyp t woodland in the pollen sequence at 
Lake George on the Southern Tablelands of  New South Wales and the replacement of 
araucarian fores t s  by sclerophyll vegetation in that at Lynch ' s  Crater on the 
Atherton Tableland are both favourably viewed as likely outcomes of Aboriginal 
burning ( S ingh et a l . 1 98 1 ) . The Lake George shif t  took place an e s t imated 
90 , 000 years before the earlie s t  radiocarbon date for the presence of  man in 
Aus tralia , so that the very fact that a human interpretation is of fered to 
account for the evidence emphasises  the importance that some botanists  place on 
the potential impact of  prehistoric man in Aus tralia . 
Whatever the prehis toric impact of  f ire in Aus tralia may have been , i t s  
presence in nor thern coastal regions i n  historic t imes is  well  documented . For 
1 7 th-century navigator s , 1 9 th-century exp lorers and modern j e t  travellers ,  Arnhem 
Land , when it is not swathed in water and weed , lies wreathed in smoke . Botanists  
there have only recently begun to  cons ider the wider imp l ications of  f ire . The 
1 946  CSIRO survey of the Katherine-Darwin area ( Christian and S tewart 1 95 3 )  
considered only the effects  of  f ire o n  the t imber indus try and Specht , as i f  
taking h i s  cue from this , ignored its  impact altogether ( Specht 1 958a-d) . 
Although in one s tudy S tory ( 1 969 )  could not assess  the precise impact of  f ir ing , 
having no unburnt referent ( 1 9 69 : 1 1 5 ) , he paid considerable attention to its  
effects  on  two communities in a more recent one ( S tory 1 9 7 6 ) . 
The first  is  the situation in what he terms eucalyp t-dominated tall open 
fores t ,  where grass  cover is  relatively less  than that in savanna woodland ( 5 7% 
as opposed to  82%) . He sugges t s  that this type of  forest is  burnt leas t due to 
less  fuel availability ( S tory 1 9 7 6 : 90 ) . This observation is  not supported by 
Burgman ( 1 980) , however . A second and more complex example is  afforded by the 
anomalous distribution of certain plant species , in particular monsoonal rain­
fore s t  forms . These occur in scat tered patches acro s s  the north from the 
Kimberleys to Cape York , south down the centre as far as Tennant Creek and on 
the eastern seaboard along the Queensland coas t (Specht 1958c : 421 -2) . Specht 
( 1 958c : 440)  interpreted this distribut ion as evidence of  climatic stress  that 
reduced a former widespread fores t  to the relict patches we f ind today . While 
former climatic changes in Pleistocene t ime and earlier may indeed be respon­
sib le for the disjunct distribu tions exhib ited by monsoon rainforest  species , 
Story ( 1 9 7 6 )  and Webb and Tracey ( 1 9 7 9 , 1 98 1 )  all indica te that the pa tchiness  
of  this vegetation today is  probably also  attributable to  the impact of  f ire . 
The que s t ion that inevitably arises is  whether human burning act ivitie s  may be 
involved in the delimitation of monsoon rainfores t  vegetat ion . A short answer 
to this que st ion is undoubtedly that such burning has played a s ignif icant role 
in certain areas , but whether Aboriginal burning has completely transformed a 
blanket of  pr imeval forest  into  eucalyp t savanna , leaving relict patches in 
f ire-proof refugia , is another mat ter . The only emp ir ical evidence that is 
consistent with the idea of  Aboriginal burning act ivities  imposing directional 
change on vegetation comes from the work of S tocker ( 1 9 7 l a ) . In this s tudy 
S tocker sugges t s  that the spread of eucalyp t forest  at the expense of monsoon 
rainfore s t  on the Karslake Peninsula , Melville Island , s inc e at least  8000 BP 
c ould conc e_ivab ly be  attributed to  Ab original burning . . 
Recent work amongs t  Gidj ingali people l iving on the Blyth River coastal 
plains of  northern Arnhem Land sees their use of  f ire forming part of  a ' de 
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facto f ire-management pol icy resulting in the maintenance of existing floral 
as socia t ion s ' ( Jones 1 980a : l 24 ) . The land is  systema t ically f ired from June to 
early August , all f ires are controlled by being directed against a wet swamp 
bottom or a previous burn , monsoon thicket's are protec ted and preserved and the 
net effect  is a ' controlled and highly predictable f ir ing programme ' ( Jones 1 98 0a : 
1 24 ;  c f . Jones and Bowler 1 980 : 1 8 ) . Harris  ( 1 9 7 7 : 428-9)  stresses the importance 
of regular burning in maintaining and encouraging the growth of  cycad trees in 
Cape York , thus enhancing and enriching the diet of  local foragers . The other 
side of the coin , namely the deleterious effect  of  non-burning , is seen in the 
des truc tion of cypress  p ines (Ca Z Zi tris )  near Maningrida . Jones ( 1 980a : l 24 -5 )  
exp lains how these maj e s t ic trees flourished under the Aboriginal burning regime 
but were wiped out by a catas trophic blaze that raged in the thick litter af ter 
European foresters insisted that the seasonal f ir ing cease . 
While no-one would dispute the environmental impact of  the seasonal f iring 
reg ime , it might  be a l i t tl'e ideal istic to regard it as such a f inely tuned and 
succes sful programme . Unlike Jones ( 1 980a : l 24 ) , I witnessed the inadver tent 
des truc tion of a much-favoured grove of  Pandanus at Caledon Bay in 1 968 ( C . White 
1 968 , 1 96 9 ) , when a sudden gus t  of  wind fanned an apparently innocuous smouldering 
f ire into a blaze . Fur thermore ,  it might well  be wrong to assume that all modern 
Aboriginal f ires reflect the same pat tern as prehistoric ones , for although the 
Gidj ingali f ires might approximate to traditional one s , f ires lit  near Oenpelli 
in 1 964-5 , and some lit  there today , do not . The reason for this  is  that shif t s  
in soc ial and environmental conditions may dictate the nature of  the blaze . Thus 
many of the f ires tha t smoul dered near Oenpell i dur ing 1 9 64-5 were lit  as a 
gesture of  defiance towards Europeans who banned deliberate burning . In light ing 
a f ire a man gave tacit notice of his rights  to manage his land , and one might 
argue that such a mot ive alters the intensity , direction and durat ion of  a f ire . 
I t  is  a point wor th bearing in mind by those s tudents  of  ethnoarchaeology who 
assume tha t all modern burning pat terns resemble their prehistoric counterpart s . 
Feral Animals  
In  this  discuss ion of  the environmental impact o f  introduced animal s  that 
have gone feral , I consider in detail the two mos t  important ones , buf faloes 
(BubaZus buba Zis) and pigs  (Sus scrofa) . 
The ances tors of  the vast herds of  feral buf faloes that now roam the p lains 
were a small number of  beas t s  introduced as dome s t icated animal s  to  the British 
settlement s  on the northern coas t . They first  came to  Fort Dundas on Melville 
Island ( established 1 8 2 4 )  from T imar and were then brought to the mainland at 
Cobourg Peninsula where they were kept at Fort Wellington on Raffles  Bay 
( occupied 1 82 7 - 9 )  and later at Victoria on Port Essington ( s tart ing in 1 838) . 
When this settlement was abandoned in 1 849 , the released animals  constituted the 
largest  parent s tock f or the feral herd s ,  being ab out 100  head of cattle 
(McKnight 1 9 76 : 78 ;  Calaby 1980 : 3 28 ) . Radiat ing out in a f an-l ike pattern , 
these slow-breeding beas t s  gradually colonised the low-lying coastal plains . 
Their location and dens ity are recorded in the historical l iterature , as is the 
cull taken by buf falo hunters over the years . Despite  this predation and the 
s tress imposed by the long Dry , present populat ion e s t imates range from 40 , 000-
1 20 , 000 ( S tocker 19 l lb : l 0)  up to  1 50 , 000-200 , 000 head (McKnight 1 9 7 1 : 760 , 1 9 7 6 : 
83) . 
The history of  the pig populat ion is  less  well  documented . They were 
introduced to Cobourg Peninsula from Timor and released on two or three 
occ as ions  between 1 8 2 7  and 1866  (McKnigh t , 1 9 7 6 : 4 1 ) . Warburton ( 1 934 : 9 0 )  wa s 
told tha t Paddy Cahill had imported pig s  of the B erk sh ire breed to Oenpelli and 
that some sub sequently escaped . 
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Before the introduction o f  buf faloes and pigs , dense reeds and waterplants 
created a wet microenvironment that weathered the Dry . Raf t s  of  Hymenachne up 
to 30 cm deep formed an insulat ing layer on freshwater trac t s , prevent ing 
excessive evaporation through solar radiat ion . Long after feeder streams had 
dried up , these swamp s s tayed cool and wet . Even after the upper greenery 
shrivelled , the muds  were protec ted by shady reeds and a peaty blanket that was 
rej uvenated when the rains came ( c f . Dahl 1 9 26 : 1 5 2 , describing the Daly River 
area in 1 8 9 4 ) . This served to cushion the stress imposed by the peak Dry . 
Hymenachne raf t s  provided a protec t ive cover for nes t ing rep t iles and birds in 
the Wet and reeds did likewise for geese , mitigating the effec t s  of severe human 
predation on goose eggs in that no-one could locate all the eggs . In addit ion , 
these raf t s  provided platforms for birds and small mammals and , if  Warburton ' s  
( 1 9 34 : 85-6)  descrip t ion is correct , a viable passage for humans too . 
The behaviour o f  buf faloes is incompatible with the maintenance of  such a 
landscape , particularly since it is persistent because of  their s trong attachment 
to home ranges .  They graze on waterplants , tearing Hymenachne and Ne lumbo from 
the water ' s  edge and moving in towards the fur ther reaches as the dry season 
progresses , the net effect  of  which is to accelerate evaporat ion and promo te 
erosion in low-lying areas . They rub against tre�s such as Me la leuca ( S tocker 
1 9 70 )  and Pandanus , killing them in the proces s ,  and they trample through 
patches o f  rainfores t ,  destroying valuable food plants  like cabbage palms and 
prevent ing seed germination through repeated treadage . Persis tent movement from 
es tuarine waters to freshwater swamp s through swim channels has been especially 
detrimental to paperbark s tand s , whose dead s tump s standing far out on emp ty 
plains mark the former extent of swampland . As for p igs , their continual roo t ing 
in swamp grasses  has destroyed s tands of sedge and helped to hasten erosion by · 
exposing clump s of  dry roo t s  that flare at the f ir s t  f ire . The impacted land­
scape is  colonised by invasive , non-nutritious weeds like Hyptis sauveo lens and 
Mimos0:< pigra (Byrnes 1 9 7 7 ; S tocker 1 9 7 7 ; Tulloch 1 9 7 7a ,  b ;  Let t s  1 9 7 9 ) . 
The effects  of  these processes  on indigenous fauna are unmistakeable . The 
removal of certain plants  like Hymenachne and Ne lumbo has obviously reduced the 
food supply of dependent waterfowl and f ish , as  well  as  reducing the actual 
quality of  the water itself  by exposing it to great heat and pollution . Water , 
formerly well  oxygenated by these plant s ,  is  now not only less  so bu t al s o  l ies  
both muddied through the  movement of buffaloes in and ou t of  f re sh water and 
sal inated from saltwater sources via swim channels . This has reduced the well­
being of  many species . Prior to  denudation the dense underweed formed a pro­
tective microenvironment for nes t ing birds and crocodiles .  Fish , snakes and 
turtles  that once flourished in the clear s treams and pools  now choke on murky , 
sal ty water . Depleted flocks of  geese are seen on the Cannon Hill plains today , 
while Kakadu Park authorities are concerned with conserving the remaining croco­
diles there . The situat ion forms a marked and moving contrast  to the p ic ture 
drawn by Warbur ton ( 1 9 34 : 2 2 4 )  of a teeming landscape when the rains ceased at 
Cannon Hill in 1 920 : 
Now that the storms and heavy rains were abating , ducks and 
geese began to make their appearance in thousands .  They set  
about building their nes t s  in  the reeds on the  edges  of  the 
swamps . The egg season was at  hand . 
Paddy Cahill told me he collec ted about twenty-f ive thousand 
goose eggs each year . . .  
In a few _days  the whole place was almo s t  white with eggs . . •  
Thus buf faloes have trampled , chewed , rubbed and wallowed their way acros s  
a delicately balanced environment ,  stripping the insulating vege tation and 
transforming certain cul tural practices like the traditional f ire system from 
an ins trument of environmental control into a contributory agent o f  environmental 
degradation . In a word , we are witne s s ing a process  that has exacerbated the 
effects  of seasonal ity by accentuating the impac t of wet and dry conditions on 
a delicate ecosystem . 
CONCLUSION 
The research area is dominated by marked environmental contras t s  that are 
spelled out in physiographic , climatic and biotic dimensions . At the time that 
man can be assumed to have arrived on the shores of  Greater Aus tralia , Arnhem 
Land was l inked to New Guinea by a landbridge . This f luctuated in area until 
the rising post-glacial sea severed the isthmus at Torres S trait and a complex 
process of  progradat ion began which eventually produced the present coastal and 
estuarine plain . 
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I have tried to go beyond this by taking into consideration also the possible 
effect of  man upon his Austral ian environment . Al though the empirical data are 
few ,  I have deal t with the possible impact of  human f ires and of  hunting in a 
newly colonised landscape . I have sounded a note of  caut ion for those who might 
be tempted to try to recons truc t scenes and events  of the past through detailed 
reference to  the present landscap e , by stressing the changing nature of  the eco­
system .  In this regard i t  i s  salutary t o  realise that the appearance o f  the 
present Arnhem Land plain owes no more to cataclysmic event s  like the Pleistocene 
ice ages than it does to outwardly trivial ones , like the release of a few 
imported buffaloes from a minor outpost  of  a now-faded Empire . 
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II CONTACT IIlSTORY AND THE ETHNOGRAPIIlC RECORD 
'That beautifu l va l ley, which lay before us like a promised land . . .  ' 
Leichhardt  ( 1 8 4 7 : 48 3 )  on seeing the 
Alligator plains in 1845  
There are a number of  his torical survey s of the Alligator Rivers area , many 
of which were promp ted by the recent need to assess  the long-term environmental 
impact of  propo sed mining and environmental conservat ion . Sources include a 
detailed overview of  European explorat ion and interact ion with Aborigines 
(Edwards  1 9 7 4 ) , an analysis  o f  land ownership (Barker 1 9 7 8 ) , a history of  faunal 
studies (Calaby 1 9 7 4 )  and an o f f ic ial account of the his tory of Oenpelli Mission 
( Cole 1 9 7 5 ) . The impact of apparently new diseases is traced in a his torical 
overview (Hargrave 1 9 7 5 )  and the environmental impact of  the introduct ion of 
feral animals is  set in a long-term perspec t ive (Le t t s  1 9 7 9 ) . In addit ion , 
there are accounts  o f  Aboriginal behaviour in the area for the past  1 30 years . 
The chief of  these is Leichhardt ' s  ( 1 84 7 )  diary o f  his  transect of  the p la in en 
route from Moreton Bay to Por t Essington in 1 8 44-5 and Spencer ' s  ethnographic 
record of the material and soc ial culture of Aborigines at Oenpelli in 1 9 1 2  
( Spencer 1 9 1 4 , 1 9 2 8 ) . 
This  chap ter provides a brief outline o f  ou t s ide contact with the area , 
followed by an analysis  of Aboriginal behaviour that i s  relevant to the inter­
pretat ion o f  my prehistor ic data . 
CONTACT HI STORY 
The navigators of  the Dutch East India Company made the earliest  records 
of  the curve s and embayment s  of the Au stral ian nor th coas t . The discovery and 
naming o f  Arnhem Land , thought to be an island , was due to van Colster on the 
Arnhem , who had become separated f rom Car stensz on the Pera during a voyage of 
discovery in 1 623  ( Sharp 1 9 6 3 : 52-4 ) . In 1 6 3 6  Pool and Pieters zoon were des­
patched from Batavia to follow up these  discoveries and the latter , taking charge 
after Pool was killed in New Guinea , reached the Arnhem Land coast  in the 
vic inity of Melville I sland and the Cobourg Peninsula in mid-June , repor t ing 
smoke inland from the f ires of the early Dry ( Sharp 1 9 6 3 : 64-70 ) . In 1 644 Tasman 
sailed along the ent ire Arnhem Land coas tline , mapp ing as he went , though with 
many defect s  ( Sharp 1 9 6 3 : 89-9 1 ) . 
Over a century intervened before the next account of  the nor th . In 1 8 0 3  
Matthew Flinder s ( 18 14 )  made intricate char t s  of  the Arnhem Land coas t  and 
introduced the we stern world to the fact that Sou thea�t As ians , termed 
' Macas sans ' ,  were already in regular contac t with the local people . The more 
obviou s effec t s  o f  centur ies o f  this contac t have been discu ssed in some detail 
in as much as it  inf luenced genetic patterns , health , ritual and sett lement 
pat terns (Thomson 1 949 ; Berndt and Berndt 1 9 54 ; Macknight 1 9 69 , 1 9 7 6 ; Kirk 
19 7 1 ) . A recent s tudy of linguistics  in a his torical perspective spells  out 
some of  the comp lexities o f  contact , in that the Macas sans  apparently s t imulated 
a pidgin lingua franca that served as a vehic le of  communicat ion around the 
coas t and inland (Urry and Wal sh 1 98 1 ) . 
The Aborigines of  the north coast s tart coming into view as exp loration 
cont inued in 1 8 1 8 . Lieutenant P . P .  King mapped Van Diemen Gulf  and named Cape 
Don , Port Ess ington and Cobourg Peninsula a s  we ll as the Wes t ,  South and Eas t  
Alligator River s .  He no ted spring f ires along the Eas t  Alligator and o n  Field 
Island at the mouth o f  the South All igator and , following on a ho stile recep t ion 
by peop le near Knocker ' s  Bay , he recorded their canoe and weapons and the fact 
that they gathered shellfish (King 1 8 2 7 : 8 7 - 9 ) . 
Brit ish expans ion into the trop ic s was marked by the establishment of  a 
series o f  forts  and trad ing p o s t s  along the southern rim of  the greater Southeas t 
As ian region . First  came Fort Dundas on Melville Is land , settled in 1 8 24 and 
abandoned for Raf f les  Bay in 1 8 2 9 . The sett lement there , at Fort Well ington , had 
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commenced in 1 8 2 7  but was also abandoned later in 1 8 2 9 . Finally all hopes  
centred on Vic toria , at Port  Essington , where the settlement lasted  from 1 8 38-49 , 
long enough to underscore the hazards of  European sett lements  as territorial 
markers in this unhealthy and remo te region (Allen 1 980 : 33 ;  c f . Allen 1 9 6 9 ) . 
The resu l t s  of  European set tlement inc luded inter alia the release of bu ffa­
loes from their stockades ( see Chap ter I )  and the spread of  trade goods inland . 
Victoria also served as a des t inat ion for Leichhardt and other visitors , who give 
the impress ion that Aboriginal reac t ion to the European invasion was largely 
benign . This had changed abrup tly some 20 years later , when McKinlay ( 1 8 6 6 )  
j ourneyed from the South Aus tralian settlement at  Escape Clif f s  in 1 8 6 6  and 
encountered open ho stility , spears and threat s on the Cannon Hill plains . The 
record is strangely silent in explanation of this change , but there can be no 
doubt that the spread of disease , coup led with loss  of land and life as a result 
of  ac t ions like the punitive exp editions sent ou t from Escape Clif f s  ( SAPP 1864 , 
1 8 6 5 � 1 8 6 7 ; c f . Hill 1 9 5 1 : 84 ) , played a maj or role . 
The chief compet itors for Aboriginal land at this t ime were buffalo shooters 
who s tarted working on the Alligator plains  around 1 8 7 6  (Cole 1 9 7 5 : 1 5 ) . Paddy 
Cahill ,  the mo s t  famous of  these  men , reached the area in 1 8 9 1  (Barker 1 9 78 : 2 2 )  
and established a s tation in 1 906  (Keen 1 980 )  alongside the permanent lagoon a t  
Oenpelli , creating what visitors would enviously call ' Parad ise ' in the heart o f  
Kakadu country . Aborigines poured in from the coast and the distant plains , 
drawn by food and medicine . Spencer ( 1 9 1 4 , 1 9 28 )  recorded the ethnography and 
behaviour o f  the threatened local Kakadu tribe there in 1 9 1 2 . Oenpelli was the 
only funct ioning stat ion between the Mary River and Cobourg in 1 9 1 3 .  Reports 
of its  potential come from a number of  sources , including the owner (Cahill 
let ters ) , o f f icial visitors ( Spencer 1 9 1 4 , 1 9 28 ; Love 1 9 3 6 ) , casual visitors 
(Mas son 1 9 1 5 )  and buf falo shoo ters (Warburton 1 9 34 ) . The s tat ion was gazet ted 
as a government reserve in 1 9 20 and Cahill ,  after failing in his ef fort to buy 
it , left  in 1 9 24 (Barker 1 9 7 8 : 24 ) . In 1 9 2 5  a Church Mis sionary Soc iety miss ion 
was set up under Rev . Dyer (Cole 1 9 7 5 )  and from 1 9 3 1  the mis s ion land s tood 
insulated in the midst  of  the vas t  Arnhem Land Re serve , which s tretched from 
the Eas t  All igator to the Gulf of  Carpentaria . In 1 9 1 0  the Northern Territory 
Aboriginal s  Ac t had been passed , heralding a period o f  protec tive and restric t ive 
law concerning Aborigines . It was de signed to keep them away from harmful 
influences and to reduce the half-caste populat ion . In the same vein a Welfare 
Ord inance of 1 9 5 3  replaced ' Aboriginal ' wi th ' ward ' and allowed the Department 
of Welfare to act until  1 9 64 as guardian with respec t to movements , marriages 
and property (Keen 1 980 : 1 7 7 ) . 
The history from 1 9 25 to the present was to some extent predic ted by Cahill 
and Spencer as a d irec t consequence of  European invasion . The local Mengerdj i 
people succumbed to disease and the last  one was thought to be gone by 1 9 7 6 . 
Similarly only a few Kakadu peop le are identified today . Mos t  o f  the Aborigines 
living between the South Alligator and Oenpelli call themselves descendants of 
Gunwinggu people , who s tarted moving into this  area from the east around the turn 
of the century . 
In the 1 9 70s  two maj or events  occurred . The Aus tralian Government passed 
the Aboriginal Land Righ t s  Act in 1 9 7 6 , which acknowledged tradit ional righ t s  to 
the land and its  minerals  (Keen 1 980 ) . I t  was established too that 70%  of  the 
known resources  of uranium in Australia lay in the Alligator River s region . 
Together , these factors engendered a series of  maj or inquiries into the potential 
impact of mining in the area , culminating in what might be regarded as a compro­
mise in the form of  the Kakadu Nat ional Park . This tract , s tretching east-west 
f rom Nourl ang i e  t o  the Ea s t Alligator River , north-sou th from beyond Jim J im 
Falls  to Ob iri , is  owned by Ab or ig ines and leased as  a National Park to yet 
ano ther controlling agency , the Australian Nat ional Parks and Wildlife Service , 
which plan s  to d irect and determine their destiny under the benign rubric of  
conservat ion ( see ANPWS 1 9 8 0 ) . 
THE ETHNOGRAPHIC RECORD 
I have deliberately singled out those aspec t s  of  Aboriginal behaviour that 
are directly relevant to . my prehis toric investigat ions , namely diet , technology 
and ques t ions of populat ion numbers , distribut ions and movements . 
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DIET 
The Early Record : Leichhardt 
There can be no doub t that the finest  record we have of  Aboriginal diet is 
that made by Le ichhard t  who travelled during the late Dry / early Wet of  1845 from 
Limmen B ight acro ss  the escarpment to the head of  the South Alligator River and 
then through the p lain , cros s ing the East Alligator River to reach the coas t  and 
Port Essington . He was perhaps the f irst  ou ts ider to cover this expanse , and 
though Aborig ines living on the p lain were aware of Europeans , o f  trade goods and 
introduced animals ,  their bas ic foraging patterns had not as yet been dis turbed 
by the new arrivals .  
Leichhardt noted a number of  p lant s  r ipening as  the Wet approached and made 
particular note  of tho se eaten by the nat ives . On the p lateau proper he saw no 
peop le , but recorded edible  Seaforthia ( = Ptychosperma ) palms ( 1 84 7 : 4 7 7 ) , ' gibong ' 
or Persoonia fa lcata ( 1 8 4 7 : 4 7 8 ) , small f igs  ( 1 8 4 7 : 4 7 8 ) , ripe fruits  of  Acmena sp . 
(perhap s a Syzygiwn) ( 1 8 4 7 : 48 2 )  and unripe fruits  of  the little  goo seberry tree , 
Coniogeton ( = Buchanania ) arborescens ( 1 8 4 7 : 4 7 9 ) . On the p lain there was a 
variety o f  food plant s :  red and p ink Eugenia ( = Syzygiwn) apples ( 1 84 7 : 48 7 , 504 , 
5 1 4 ) , Livistona shoots  ( 1 84 7 : 4 9 8 )  and the shoot s  of  the cabbage palm , Seaforthia 
( = Ptychosperma) ( 1 8 4 7 : 504 ) . People fanned out over the p lains , digging for 
rhizomes of  a swamp sedge , called ' allamurr ' on the Eas t Alligator and ' murnatt ' 
near the coas t ( 1 8 4 7 : 5 1 1 ,  5 1 9 , 5 20 ) , which Leichhardt ( 1 8 4 7 : 504 ) regarded as ' the 
best art ic le of  food of  the nat ives we had yet tasted ' .  All this identifie s  the 
plant as Eleocharis du lcis , a kind of sedge root or water chestnut that is still  
enj oyed as  the  swamp s dry in many part s  of  Arnhem Land today ( c f . Specht 1 9 58d : 
50 1 ;  Meehan 19 7 7 : 506 ; Jones 1 9 8 0a : l 24 - 5 ) . O ther roo t s  were dug , including one 
identified  as Convo lvu lus · (probably an Ipomoea ) and called ' imberbi ' by peop le  
near the neck of  the Cobourg Peninsula ( 1 8 4 7 : 5 22 , 5 2 5 ) . Here also  pods  o f  the 
rose-coloured Stercu lia were roas ted and eaten ( 1 8 4 7 : 5 2 7 ) . 
Down in the s till  dep ths o f  large lagoons people harves ted waterlilies to  
gain what Leichhardt ( 1 8 4 7 : 5 1 2- 3 )  saw as a splendid meal : 
When the natives became hungry , they ate the lower part o f  the 
leaf-s talks of  Nelumb ium , after stripping o f f  the external skin . 
They threw a great number of  them over to us , and I could not 
help making a rather ridiculous comparison o f  our situat ion , and 
our host s , with that o f  the English ambassador in China , who was 
treated also with Nelumb ium by its  rich Mandarins . 
Animals  were noted throughout the trip , the solitary nature o f  mos t  forms , 
rock wallab ie s  ( 1 8 4 7 : 4 70 ) , kangaroos ( 1 84 7 : 4 7 5 )  and a s ingle wal laroo ( 1 8 4 7 : 48 1 ) , 
contrast ing markedly with the f i sh and fowl that thronged the p lain . The mos t  
popular Aboriginal prey was goose , clustering s o  densely on the upper reaches 
of  the East Alligator that Leichhard t  suggested it be renamed ' Goose River ' 
( 1 844-6 : 1 7 ) . They were caught in f l ight with goose spears ( 1 84 7 : 50 5 ) . People 
roasted the meat ( 1 8 4 7 : 509 ) and bunched the feathers into  fans against  the f lies 
( 1 84 7 : 5 0 2 ) . Fish teemed in lagoons by day , to  sp lash in deep waters at night 
( 18 4 7 : 5 18 , 4 8 6 ) , but Leichhardt ident ified  only ' Si lurus ' ( evidently an eel­
tailed catfish of  the family Ploto s idae) and a possible ' tench ' ( 1 8 4 7 : 5 1 2 ) . 
They squ irmed on j agged spears or were cap tured along with crab s  in long , conical 
trap s set at crossing points  in the East Alligator River ( 1 8 4 7 : 5 1 3 ) . 
Flying foxes hung heavy in monsoon fore s t s . Iguanas were caught near 
Cobourg ( 1 84 7 : 5 2 7 )  and a thin , poisonous grey snake , called ' yullo ' ,  was roasted 
and relished on the East Alligator ( 1 847 : 506 ) . Heap s of  Unio , or freshwater 
mussels ,  lit tered the b anks of  the South Alligator ( 1 8 4 7 : 48 8 )  and , near the 
coast , low mounds  of mar ine she l l s  t e s t i f ied t o  their part in human diet ( 1 8 4 7 : 
504-5) . A s imilar inference about wet-season diet is  to be drawn from the goose 
eggshells  that littered deserted camp s in forested c lump s near the East Alligator 
( 18 4 7 : 5 1 6 ) , and a taste for honey may be tortuously inf erred from a report of 
nat ives beating bark for use as  a possible honey strainer ( 1 8 4 7 : 48 9 ) . 
An important concomitant o f  Aboriginal diet is  thought to be  the resource 
management system ,  based on j udicious , systemat ic and controlled burning o f  the 
bush . Leichhardt noted this  pract ice throughout his trip , from the eas t  Arnhem 
Land coas t , across  the plateau , to the northern shore . We migh t inf er a degree 
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of  control in the use of  f ire from the presence of  protec ted greenery that 
crowded the fissures of the tab lelands ( 1 84 7 : 4 7 5 ) , while we are told of  the 
careful grass burnings in the swamp s ,  as  people gathered rhizomes and roots  
( 1 847 : 49 3 , 5 2 1 ) . The extent and ef fect of  this pract ice on  the Alligator plains 
was noted : ' . . .  the whole country had been burnt and the late thundershowers had 
produced the mo st  luxuriant grass '  (Leichhardt  1 844-6 : 33 ) . 
The Later Record : Spencer and Others 
For 80 years after Leichhard t ' s  trip , repor t s  of  the Aboriginal diet in 
this area add little  to  our knowledge of  the foods but place cons iderab le s tress  
on human response to seasonal changes .  Cahill ( letter of  1 0 . 1 0 . 1 7 )  wrote of  
scarcity of  game at Oenpelli in October 1 9 1 3  and Oc tober 1 9 1 7 , attributing the 
f irst  to increased hunt ing with guns and the later one to a drop in animal 
numbers due to heavy rains  the preceding May . Warburton ( 1 9 34 : 1 5 1 )  depic ted the 
late dry season as a t ime of s tres s , by telling of  a large group of Aborigines 
at Cannon Hill who were very keen to follow him down the Eas t Alligator River to 
Gaernin , because they had eaten all the vegetab le foods in their current camp s 
and looked forward to f inding a rich new source elsewhere . Cahill ( letter of  
1 9 . 9 . 1 8 )  noted  a great deal  of  f ishing at  this  time and gave a detailed descrip­
t ion of  how mudf ish were lured out of  their retreats in the mudbanks of  the Eas t  
Alligator i n  the Dry . Like Leichhardt , many authors identified the late Dry a s  
the t ime o f  the great goo se harves t  and some described how natives caught the 
b irds by the ir feet in s t ill  lagoons ( Spencer 1 9 28 : 7 7 4 ; Warburton 1 9 34 : 1 54 ; cf . 
Dahl 1 9 26 : 82 for the Daly River ) . Warburton ( 1 9 34 : 1 5 5 )  recorded that ducks were 
felled with throwing st icks , but  no-one observed this prac tice with regard to 
goo se predat ion , though Meehan (pers . comm . ) notes this today at the Blyth River , 
where b lunt spears are used to s tun geese that flock around the billabongs in the 
late Dry . Finally , considerab le stress  was laid on people eating filesnakes 
(Acrochordus javanicus , now A .  arafurae )  in the late Dry , Spencer noting that 
these ' repulsive ' animals were carried about alive in bags to provide fresh meat 
as needed ( Spencer 1 928 : 7 8 7 ; c f . Warburton 1 9 34 : opp . 200) . 
The only new dry- season p lant food recorded was the lily roo t , which Spencer 
( 1 928 : 7 7 4 )  saw being gathered at the b illabong : 
The younger boys and girls  spend the whole day either wading up 
to their necks in water or in their dug-out canoes , paddling 
about and swimming , gathering as many lily roo t s  and stems and 
seeds as they can devour . The roo t s , called pariji liji , they 
eat raw or cooked ; the seeds , called wuridjonga , the women 
pound on stone , so as to make a kind of thick paste that they 
fashion into  cakes called nrunduaii and bake in hot ashes . 
Other added detail s include Lewi s ' ( 1 9 22 : 1 3 1 )  record o f  great heap s of  yams 
piled up near the East Alligator in the late Dry of  18 74  arid Cahill ' s  book­
keep ing of Oenpell i goo se-egg harves t s  ( l et ters to Sp encer of 20 . 3 . 14 and 
26 . 3 . 1 6 ) : in the late Wet of 1 9 14  7 2 28 eggs consumed in March and 1 5  dozen 
egg s eaten per day in the same month two year s later . Cahill ( l etter of  
20 . 3 . 14 )  also recorded a washtub overf l owing wi th wild  honey , that was hau led 
into the s tat ion from B irriduc  ( B irraduk) Creek around the same time . Warbur ton 
( 1 934 : 230)  took people  from Cannon Hill down the East  All igator and ob served them 
spearing dugong near the river mouth in the late Wet . He noted ( 1 9 34 : 2 2 7 )  that 
they visited Field Island at the mouth of the South Alligator to harves t  turt les  
and eggs . Finally , an eye to the  future is  implied in his descrip tion ( 1 9 34 : 7 3) 
of freshwater mus sels  stuck into the sand at a waterhole on the South Alligator , 
in order to  fatten them and pro tec t them from predatory birds unt il their owners 
returned . 
TECHNOLOGY 
The Ear ly Record : Leichhardt 
Leichhardt recorded huts , weapons , ochres , trap s , f ires t icks , fans , canoes 
and musical instruments . 
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There were oven-shaped hu ts  covered with paperbark in a swamp on the South 
Alligator p lain ( 1 847 : 4 9 6 )  and ones of  s imilar shape  thatched with grass  and 
called ' corambul ' ,  near the neck of Cobourg Peninsula ( 1 84 7 :  5 2 7 ) . Near the 
lat ter were the ruins of a long hut ,  which Leichhard t  ( 1 8 4 7 : 5 2 7 )  as sumed 
reflected Malay or European inf luence . 
The main weapon used was the goo se  spear , made of  a s trong reed or bamboo , 
probab ly Phragmi tes karka . These were carried in bundles and launched from a 
' wommala ' or spearthrower for a dis tance of  up to 200 yd ( 1 80  m) ( 1 8 4 7 : 505 ) . 
A j agged fish spear was called ' ekolpen ' at the Eas t Alligator crossing , where 
a stone spear was named ' ayir ' ( 1 8 4 7 : 5 1 3 ) . This latter was never recorded in 
use , though Leichhardt ( 1 847 : 4 8 6 )  was given one as he descended the tablelands 
to the South Alligator valley : 
A little  before sunset of  the 2 l st four natives came to  our camp ; 
they made us presents  o f  red ochre , which they seemed to value 
highly , of a spear , and a spear ' s  head made of baked sand stone 
( gres lustre) . 
Long conical fish trap s made of Flage l laria were set at the Eas t Alligator 
cro ssing ( 1 84 7 : 5 1 3-4 ) and f ires ticks were carefully noted ( 1 847 : 5 1 5 ) . Peop le 
fanned the flies  away with goose-feather bunches ( 1 84 7 : 502 )  and used a canoe on 
the lower reaches of the river ( 1 8 4 7 : 5 1 8 ) . Finally , a mus ical ins trument called 
' eboro ' droned near the j ourney ' s  end and was described with customary thorough­
ness as ' a  long tube of bamboo , by means of which they variously modulated their 
voices ' ( 1 847 : 534 ) . 
Leichhardt recorded intrusive element s  constantly , making careful note  of  
the  way in wh ich European and Malay inf luences seemed to  have penetrated inland . 
A cut p o s t  sugge s ted an iron tomahawk on the Roper River ( 184 7 : 44 1 - 2 )  and iron 
axes  and English c loth were spot ted on the South All igator plain ( 1 84 7 : 49 2 ) . 
People on the Alligator plains were aware of  guns ( 1 8 4 7 : 49 4 ) , as they were of  
buf falo , which they presc ient ly called ' devil-devil ' (Leichhard t  1 845 : 42 1 )  and 
thought occupied the whole Cobourg Peninsula ( 1 84 7 : 5 24-5 ) . Dogs were ub iquitous  
in camp s ( 1 84 7 : 49 7 , 509 )  and a slightly later  account describes  women suckling 
them near Port Essington (Keppel 1 8 5 3b : l 7 3 ) . Yet nothing emphasised the spread 
of  foreign influence as much as the words of  a man near the mouth of  the Eas t 
Alligator , who greeted Leichhardt  with ' "Commandant ! "  "come here ! ! "  "very 
good ! ! ! " "what ' s  your name? ! ! ! ! " '  ( 1 84 7 :  502 ) . 
The Later Record : Spencer and Others 
Spencer ' s  account of  the tradit ional technology is detailed and dry . I t  
tells  very little about manufac ture or context but  enab les us to relate exca­
vated items with the inventory he compiled . 
Kakadu people used shells  for cut t ing and seldom if ever employed stone 
tools ( 1 9 28 : 7 44 ) . · They owned a few stone axes bu t generally used iron tools , 
which were f irst  introduced into the area at the coas t by Macas sans or Europeans . 
Stone b lades were s t ill traded as part of a widespread exchange system ,  but any 
utilitarian role they had once served was long gone ( 1 9 28 : 8 2 1 -2 ) . 
The spears made and used by the Kakadu included s ingle- and multip le-pronged 
forms ; unfortunately there is no c lear indicat ion of  specialised usage . The 
largest type at Oenpelli was the ' j iboru ' , up to 9 ft 8 in ( 2 . 9 5 m) long , with a 
hardwood shaf t 0 . 7 5 in ( 0 . 1 9 cm) in diame ter . At one end was a short length of 
reed , which fitted into the point of a spearthrower , while at the o ther a single 
bone point  was firmly embedded in hardwood resin ,  called ' kapei ' ( 1 9 1 4 : 35 8 ) . 
Another form , the ' kunj olio ' ,  was only abou t 5 f t  ( 1 . 5 9 m) long ; it  had a bamboo 
shaf t , dr illed at one end for insertion into a thrower and t ipped at the other 
with a needle-sharp point  of  hard Acacia . This was considered to be  the most  
dangerous  o f  all spears , small , light and able to be hurled far and fast  with 
deadly accuracy ( 1 9 1 4 : 35 9 ) . There is  every reason to  believe that it  was used 
with the spearthrower of  the same name . Finally , the mul t iple-pronged ' kuj orj u ' , 
5 f t  3 in ( 1 . 60 m) long , sported four hardwood prongs inserted into a bamboo 
shaft  and packed and bound with paperbark and string . The four bone tip s  were 
embedded in resin . X-rays (Plate 4) of imp lements  collected by Spencer reveal 
that the bone t ip s  were small bipoints .  This spear was recorded in use in 
catching filesnakes ( 1 9 1 4 : 35 9 , 1 9 28 : 7 9 9 ) . Presumably it was also used to catch 
geese . McKinlay ( 18 6 6 : 6 ) recorded the use of  a barbed f ishspear along the 
South All igator River in 1866  and Warburton ( 1 9 34 : 9 7 )  noted that a jagged iron­
tipped spear was u sed for fishing at Cannon Hill about 50  years later . 
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Spencer ' s  account  of spearthrowers sheds a little more light on the function 
of the spear s .  The ' kunj olio ' was a thin s t ick , about 4 f t  ( 1 . 24 m) long and 
0 . 25-0 . 50 in ( 0 . 06-0 . 1 3  m) in diameter , coated with ' kapei ' resin to give a good 
grip and sporting a s lant ing point  of wood , embedded in resin , to  hold the spear . 
I t s  name sugges t s  its  associat ion with the deadly single-pronged spear , but 
Lewis ' descrip t ion ( 1 9 22 : 1 4 1 )  of  the throwers u sed in the assault  at  the Eas t  
Alli,gator River refers to  obj ect s  ' the width of  a s teel busk ' , which might  have 
been the f lat ter form . As made by the Kakadu , these ' palati ' were about 4 f t  
( 1 . 2 2 m )  long and 2 in ( 5 . 1  cm) wide , knobbed at  one end and pointed at  the 
other . Their effectivenes s  arose from being specifically des igned to cut easily 
through the air . In all respec t s  they recall the ' wommala ' that Leichhardt 
ob served in the hands of good hunter s 70 years earlier . Whether they were used 
specifically in association with pronged spears i s  not recorded . 
Spencer lists  f ishing net s  ( 1 9 28 : 78 2 , 8 1 7 )  and describes  how fish were 
driven into them with long gras s  s talks ( 1 9 28 : 8 1 7 ) . He makes a passing reference 
to the ub iquitous digging s tick , called ' wairb i '  ( 1 9 14 : 39 3 ) , but only saw it  being 
used to dig an earth oven ( ' pe indi ' )  in order to cook yams . Bags and baske t s  
were used to carry food , valuab les  and water over cons iderable dis tances  ( 1 9 14 :  
38 7 ) , providing greater f lexibility in the choice o f  base camp s . 
In addit ion to the items described above , there were wooden clubs and 
f ighting s ticks , challenge s t icks , rasp s , sp indles ,  trumpets  and goose-feather 
fans . Many were decorated with beeswax , ochre , seeds and feathers ,  as were 
armlet s , belts  and ornaments . Spencer describes  boats  and p ic tures a hollow-log 
canoe on the lagoon at Oenpelli  ( 1 9 28 : P l . 495  facing p . 7 4 2 )  but he does  not 
elaborate . Warburton ( 1 9 34 : 108 )  saw a launching on the Eas t Alligator about the 
same t ime . 
The wider imp l icat ions o f  this  technology are not discussed . Spencer 
describes f iresticks called ' ningornu ' ( 1 9 14 : 39 1 -2 ) , both elements  made of the 
same wood and sometimes s tored in a bamboo container , but he never describes 
the effec t s  or management of  f ire . Warburton says  that it  was used to drive 
off mosquitoes in the Wet ( 1 9 34 : 54 )  and that the nat ives at Magela carried a 
st ick with smouldering tip around for 1 5  miles  ( 24 km) ( 1 9 34 : 70 ) , but apart 
from recognising the use of  smoke as a guide to Aboriginal movement s  or as a 
mes sage sys tem (Warburton 1 9 34 : 1 1 2 ,  203 ) , no author views Aboriginal fire in 
its  broader context as a powerful tool of  environmental management . 
POPULATION NUMBERS 
Recons truc tion of the pre-contact demographic p ic ture involves reconc iling 
independent ob servat ions with what  we might theor ise to  be  the regular distri­
but ion pattern of  hunter-gatherers in this tropical savanna . We have Leichhardt ' s  
early record of  crowds of  up to 200 people  in a landscap e  covered with paths , 
huts , burnings and debris , which sugges t s  widespread u sage py lots  of  people at  
one part icular time . McKinlay ( 18 6 6 )  and Lewis ( 1 9 2 2 : 1 4 1 -3 )  both describe the 
gather ing of large numbers  of men at  one place , again imp lying large organised 
group s .  Warburton ( 1 934 ) , Spencer ( 1 9 1 4 , 1 9 28 )  and Cahill ( letters)  document 
people corning in large numbers  to  the stat ions they set  up but these are des­
crip t ions of classic post-contact e ffec t s , though one s till has an impression 
that the pool from wh ich these people came was relat ively large . 
Some clarif icat ion has come out of the requirements  o f  the Aboriginal Land 
Rights  Ac t for the ident if icat ion of group s and individual s owning and managing 
given tract s  of land , though the informat ion is drawn from Aboriginal memory 
rather than direct ob servat ion . As a result a reconstruct ion has to be made of 
how many ind ividuals there were in each group before the pre-contact populat ion 
can be compu ted . 
The gro ss  stat istical p ic ture for the whole Northern Territory is sketched 
by Cook ( 1 96 6 )  in the light of depredat ions by endemic diseases in crowded 
unhygienic conditions . He makes a rough guess  that there were 30 , 000-50 , 000 
people in the Terr itory before European contact , while about 20 , 000 individuals 
were counted in cen suses  between 1 9 3 3  and 1 96 3  ( Cook 1 9 6 6 : 563-4 ) . In 1 9 2 5  about 
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70% of  Ab origines ,  it  is e s t imated , were living a nomadic life , bu t by 1 9 6 3  the 
estimated proport ion had plumme tted to 1 . 3% ( Cook 1 966 : 564 ) . The 50% reduc t ion 
in the to tal populat ion is attributed largely to d iseases  that actually killed 
small local group s (TB , leprosy) or reduced the effective fert ility of  settled 
ones (hookworm , malaria and , above all , gonorrhoea ) . 
Keen ( 1 980 : 1 7 1 -2 )  offers  a conservat ive estimate  of  2000 people living in 
the 1 4 , 300 km2 between the Adelaide and Eas t Alligator Rivers in pre-contac t 
times , reaching this figure by using two sor t s  of  evidence . Fir s t , there is 
Lirdsell ' s  ( 1 9 5 3 )  formula for the relationship of  numbers and rainfal l , which 
needs to be corrected in the light of higher densities ob served in northeast 
Arnhem Land . Then there is  the no t ion of gunmogurrgurr , which serves  as  the 
ch �ef category within which land-owning group s are defined today (NLC 1 9 80 : 7 l f f ) . 
Gunmogurrgurr involve s land , a group o f  people and their dreaming s ,  but it  is  
neither a closed nor  finite ent i ty . A man inher its  a relat ionship and responsi­
bility to land , either patrilineally or through his  mother or via his effective 
parent . Land-owning group s overlap , and although languages  tend to be  associated 
with land , this too is  a congruence that emerges more s trongly in the ethnogra­
phic literature ( e . g .  Berndt and Berndt 1 9 70 )  than it  does in real life . In this  
regard , Carroll ' s  (n . d . )  prel iminary statement on  Oenpelli  languages distinguishes 
six group s :  four on the plains , namely Mengeridj i (Mengerdj i in the orthography 
used by me ) at Oenpelli , Ere ( Erre) and Uningangg between here and the Eas t 
All igator River to the southwe s t , and Gagadu (Kakadu) on its  western bank ; 
Gunwinj gu (Gunwinggu)  in the p lateau country eas t of  Oenpelli ; and Dj e ibmi 
(Gunj epmi) to the south . Carroll stresses  the congruence of language and terri­
tory by no ting that the gunmogurrgurr of  the plains make no c laim to  p lateau 
land , and vice versa.  
NLC ( 1 980)  research def ines two gunmogurrgurr group s in the Eas t  Alligator 
region : Bunidj , which includes Kakadju (Kakadu) , Wardadj bag , Minj dj arra and 
Ngardok speakers  and whose range inc ludes the plains of  the East and South 
Alligator Rivers right down to the coas t ;  and Mirarr , whose languages include 
Kakadj u (Kakadu ) , Mengerrdj i (Mengerdj i)  and Maiali/Gunj emi (Gunj epmi) and whose 
territory covers  the sweep from Tor Rock in the east through to  Cannon Hill , Red 
Lily Lagoon , Woolwonga and Murganella . 
I t  i s  important to no te here that although some congruence is found between 
land and language at one part icular t ime , as Carroll claims , the individuals 
concerned were mult ilingual people , who operated in small group s over a wide 
range of  territory and resources .  The sy stems that are recalled today imply a 
great deal of  overlap , bespeaking inbuilt flexibility . Consequently it  is  use­
less  to try to delineate rigid l inguistic and territorial boundaries , within 
which to fit  the prehistoric feature s o f  the region . Ins tead , we need to  retain 
a not ion of  shif t ing alliances ,  languages and people , which approximates more 
clo sely to  good sense than to tidiness . 
As far as  population is concerned , land-owning group s in the Alligator area 
average now only about five people , but Keen ( 1 980 : 1 7 2 ) feels that they probably 
once approximated in s iz e  to the 38 individual s  recorded in northeast  Arnhem Land 
today . Though one migh t  dispute that the present populat ion is a mere 3% of i t s  
pre-contact size , there can b e  n o  doub t that a sub stantial reduc t ion , caused by 
d isease , infertility and migrat ion , has occurred over the past  1 5 0  years . 
POPULATION D ISTRIBUTIONS AND MOVEMENTS 
Besides the matter of  actual numbers , how these were distributed over the 
land in relation to its  resources is also important for our purposes , though 
these things canno t b e  deduced from the availab le data . One would l ike to  know 
whether the coastal group s were more sedentary than those  further inland ; whether 
they were concentrated like tho se fur ther eas t along the northern coa s t  today 
( c f . Meehan 1 9 7 5 ) ; and , particularly in connection with the interpretation of  the 
excavated sites , what was the degree of mob ility pract i sed by people living in 
the area and what were their relat ionship s with coastal and inland-plateau group s . 
The Early Evidence :  Leichhardt 
For such ques tions Leichhardt is  once again one of  the best  sources . 
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Although he only ob served people in the late Dry of 1 84 5  and made no direct 
statements  on the matter himself ,  his  record of  populat ion distribu tions was 
made before the effects  of  European invas ion had disrup ted the tradit ional 
pattern of Aboriginal land use . A striking feature of his  record is the low 
numbers of  people on the plateau as  oppo sed to the coas tal plain . Between the 
time that Leichhardt and his party skir ted the plateau on 5 November 1 845  and 
mounted the tablelands on 1 1  November , they saw no Abor igines at all . Nor did 
they record any signs of camp s or f ires , though edible foods were repeatedly 
noted . One might argue that Leichhardt missed valley dwellers by hacking his 
way over p art icularly rough terrain , but if negat ive evidence is any guide , the 
plateau was vir tually uninhab ited compared to the p lain . 
In addit ion , the fragmentary records suggest  year-round occupat ion of the 
plain . People were living out in the open at  the very end of the Dry , with 
apparently wet-season hu t s  awaiting occupancy when the rains began in earnest . 
Wet-season shelters were recorded as uninhab ited group s o f  oven-like hu ts  
thatched wi th gras s ( 1 8 4 7 : 5 2 7 )  or covered with paperbark ( 1 847 : 4 9 5 -6 ) . Strangely 
enough , these lat ter hut s  s tood in a paperbark swamp where a former rush of  
water had uprooted trees , sugge s t ing that it  could hardly have served very well 
at the height of  the Wet !  Nearer the coast at the Cobourg Peninsula , Leichhardt 
noted a camp with many spacious huts already in use ( 1 84 7 : 5 2 6 ) . 
Leichhardt recognised a conflict  between the desire to camp near food and 
the constant need for water . Al though water was relat ively scarce at the end of  
the Dry , people chose in  one ins tance to camp high on a hill  at night and carried 
water up to the camp in ' koolimans ' ( 1 847 : 506 ) . In another case , they preferred 
shade and settled down under a huge f ig tree ( 1 84 7 : 4 9 3 ) . The dilemma is symbo­
lised in the report of painfully excavated well s  gouged out of  the clay near the 
coas t , which specif ically reflect a situation where the desire to live near 
abundant coas tal resources had prevailed over that for fresh surface water 
(Leichhardt 1 845 : 4 1 4 , 1 8 4 7 : 504-5 , n . d . : 35 ) . 
Man-land relationship s were ep itomised in the network of paths that mapped 
a resource management strategy with intricate clarity (Leichhardt 1 8 4 7 : 504-5) : 
The plant grew in depress ions on the plains , where the boys and 
young men were occup ied the whole day digging for it . The women 
went in search of  other food ; either to the sea-coast  to collec t 
shellf ish - and many were the broad paths which led across  the 
plains from the fores t  land to the sal t water - or to the bushes 
to gather the fruits of the season , and the cabbage of the palms . 
The men . . .  gave up their time to hunting . 
Leichhardt  (n . d . : 40 )  distinguished seven different tribes on the plains of  
the Alligator Rivers :  the people at the South Alligator River who said ' nokot ' 
and ' perikot ' ;  Eooanberry (named Dj uumbirri at Port Essington ( 1 845 : 1 45 ) ) and 
Minorell i ' s  tribe at the East  Al ligator River mouth ; a group further up the East  
Alligator , who were boisterous and inclined to thef t ;  Bilgee ' s  people on  the 
north bank of the river ; Nyuall ' s  Lagoon people who gave the party root s  called 
' imberbi ' ;  BakiBaki ' s  group at Mount Norris Bay ; and ' Bill White ' s '  people at 
Raffles  Bay . He did so partly by recognising what he thought were different 
languages ( 1 84 7 : 504 ,  5 1 3 )  and partly because guides refused to continue after a 
certain dis tance , suggesting that they had reached the limits  of their own terri­
tories ( 1 8 4 7 : 495 , 508 , 5 1 0 , 520 ) . He did not generalise about the size of each 
group , but noted that one ' tribe ' near the East  Alligator mus tered 70 men and 
children on one occasion ( 1 84 7 : 505 )  and later swelled to include over 200 people 
( 1 847 : 5 0 7 ) . 
I f  inter-group distinct ions remain vague , sexual division of labour emerges 
clearly from Leichhardt ' s  accounts  as an organisat ional princ iple . On the plain 
men and boys hunted geese with spears and sticks and harvested rhizomes in the 
dried swamp s .  Women also dug for ' allamurr ' but were never seen hunting or 
fishing . They gathered shellf ish , fruits and cabbage palms ( 1 847 : 504-5 ) , burned 
grass and dug in the hot sun for yams (Leichhardt 1 845 : 42 2 ) . Women and children 
kep t away from the travellers , of ten fleeing as the party approached ( 1 84 7 : 5 2 1 -2 ) . 
However , Leichhardt recorded with some satisfaction that they consented to enter 
his camp at  las t , one week before the trip ended ! In contrast to this , men 
approached the party freely , in group s of four or two ( 1 84 7 : 486 , 503)  or backed 
up by companions standing in the trees when a single man came forward ( 1 847 : 502 ) . 
26 
They acted as  guides ( 1 8 4 7 : 503 ) , gift-givers ( 1 84J : 48 6 ) , mendicants  ( 1 847 : 5 1 2 )  
and even procurers , ' most  unequivocally offering u s  their sable partners ' ( 1 84 7 : 
506 ) . 
The Later Evidence : Spencer 
In contrast  to Leichhardt ' s  data , we need to treat Spencer ' s  descrip tion of 
Aboriginal behaviour at Oenpelli in 1 9 1 2  with some reservat ion . He only ob served 
it for part of one dry season and in a social and environmental context resulting 
from maj or shif t s  in populat ion , decimation of certain groups by disease , accep­
tance of  the new European authority and new foods in people ' s  l ives and all the 
adj ustment s  and transformations of  the pre-contact system of obligation and 
authority involved in such changes .  Thus , though Spencer ' s  descrip t ion of  an 
escalating series of  human responses to  seasonal changes may well  have charac­
terised the tradit ional inhabitant s , the particular details of  their l ives were 
never seen beyond Cahill ' s  Station nor over an entire calendar year . This is 
not to say that Spencer ' s  scheme is wrong , but that it may well  be ideal ised , 
presenting , as does Thomson ' s  ( 1 9 39 )  work in Cape  York , a mechanistic rather than 
a realistic  model of human behaviour in the tropical savanna . 
Cahill ' s  correspondence , echoed in Spencer ' s  books , describes the disappear­
ance of the original ' tribe ' and the arrival of new group s from the eas t . Thus 
the Kakadu were living at  Oenpelli  when Cahill arrived , but Umeriu and Geimbo 
people soon cam� in from the east and Kulunglutchi arrived from the Liverpool 
River ( Sp encer 1 928 : 744 , 7 7 0 ) . All three foreign groups lived in separate camps 
at Oenpelli , though the last  two part icipated in j oint ceremonies ( 1 928 : 7 7 9 ) . 
The growth caused by these  new arrivals contrasted rather bleakly with a 
s teady decline in Kakadu numbers . The original trickle of  s trangers yielded to  
a vir tual takeover , when 500 people  came in from the Liverpool River area in 1 9 1 6 , 
followed by another 250  from there and from Cape Don a few months later (Cahill 
letter of  24 . 5 . 1 6 ) . As fast  as  s trangers came in , so  speedily did the Kakadu 
fade , vic t ims of the diseases tolled out so carefully by Cahill ( l e t ter of 30 . 6 . 1 8 )  
in his account of  the medicinal doses handed out for a s ix-month spell in 1 9 1 8 : 
' 263  fever , 4 , 949  ' flu , 1 1 8 eye troubles ,  1 1 0 venereal disease , 305 skin , 1 33 
sores , 5 7  traumas , 302 as thma , and 1 0  yaws ' .  Leprosy was not specif ically listed , 
nor were the effects  o f  women disappearing to buf falo-shooters ' camps ( let ter of  
20 . 3 . 1 4 ) , but the net  outcome was summarised ( letter of  24 . 1 1 . 2 1 ) : ' Very f ew 
children seem to be born to  the Kakadoo tribe , yet a few miles from here , every 
camp has a good number of children ' .  The prediction was appropriately gloomy 
( l etter o f  2 6 . 3 . 1 6 ) : ' In a f ew years there will b e  no chance of writ ing any 
rel iable  history of the Kakadoo trib e . '  
The pat tern of l ife that Spencer recorded runs as  follows . There was a f irst  
level of  response to seasonal climat ic changes which occurred every night in  the 
dry season , when people moved from the lakeside up onto a nearby hill to  escape 
the mdsquitoes ( 1 9 1 4 : 3 1 - 2 ) : 
Near to  Oenpelli , for example , on the East  Alligator River , there 
is  an isolated hill about three hundred feet high . S traight up 
this , through the scrub , there runs a path that has been used for 
long years as a track to some rock shelters on the top . Every 
night , as soon as the sun set s , a long proces s ion of nat ives winds 
up the hill s ide from the p lains  around the billab ong s and r iver , 
the women carrying their p iccaninnies and pitchis  containing 
water and s tores of lily-roots , yams , and other food , the men 
carrying their spears and clubs . 
There was . an ordered movement across  the land in constant pursuit of  food ( 1 928 : 
7 74-5) : 
Right through the Alligator Rivers  district there are favourite 
camp ing grounds by the s ide of  great billabongs . As long as they 
get lily seeds and roo t s  in abundance ,  f ish and wild fowl , there 
they stay , each family with its own Mia-mia or , in the ho t months , 
with nothing more than a bough or two slanted against  a tree or 
shrub to obtain a little  shelter from the sun . All day long the 
women and children are in the water , gathering lily ' tuck out ' , 
while the men spear f ish and catch water-fowl , climb trees af ter 
flying-fox and honey-bag or hunt larger game such as kangaroos 
and emus . When they have thinned the lilies out and f ish and 
fowl ge t hard to catch and honey-bags are scarce , then they move 
on to another camp , where the same round is  gone through , day 
after day and month after month , all the year round . 
People were restricted in the Wet and stayed close to the protective shelters 
( 1 928 : 823-4 ; cf . Warburton 1 934 : 54-5 ) : 
[ They ] are protected from the monsoonal rains during the wet 
season , when the flats  below are transformed into swamp s .  The 
shelters were overhung with shelving rocks all round the top 
of  the hill , so  that they could change their camp s to suit the 
changing weather . If the winds and rain blew in from the north , 
all they had to do was to  pick up their few belongings and take 
their fire-sticks round to the shelters on the south side . The 
shelters were indeed such that they could accommodate themselves 
to any kind of  weather . 
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The overall picture was presented in terms of  a s trong environmental deter-
minism on behaviour , as follows ( 1 9 1 4 : 32 ) : 
When the time comes for the tur tle to  lay its  eggs , they go to 
the laying ground on some sandy beach . When the lagoons and 
billagongs [ sic ] are alive with young geese the natives are 
there , camping close by and catching them by the score . When 
birds are scarce they go to the lily-pools and feed on root s ,  
stems , and seeds . In the inland , drier parts  they gather 
together on the larger and more permanent water holes where 
fish and shell f ish , birds and vegetable food can be secured 
longer than elsewhere . The moment the rains fall , off  they 
scatter to take advantage of  suppl ies  that do not exist  during 
the dry season . 
Clearly Spencer integrated observat ion with informant testimony and produced 
an ideal view of the pre-contact settlement pattern . Desp ite this , a singular 
fact to emerge from his data , as well  as from every other source cited , is  that 
no-one saw or heard of maj or movement of people from plain to plateau at the peak 
of the wet season . When this is  taken in conj unct ion with my reassessment o f  the 
ecology of the estuarine plains in the l ight of the environmental degradation of  
the past century (Chapter I ) , we  end up  with an argument against the tightly 
integrated model of  seasonal response that I advocated a decade ago (White and 
Peterson 1 9 69 ) . This  argument will b e  discu ssed in detail in my conclu s ions 
( Chap ter IX) . 
CONCLUS IONS 
The recorded history of the people of the Alligator plains consists  of  a 
series of  peripatetic impressions of  marine explorers up t ill the mid- 1 9 th century, 
when European colonisat ion , or rather invasion , of  the area began . Leichhardt  
provides the best  record o f  the  indigenous people going about their daily lives , 
poised , as it were , on the pre- and post-contact divide . His experience contrasts  
markedly with later accounts o f  hos tile response to invas ion and decimation by 
disease on European settlements . Although linguistic evidence , accounts of land­
owning groups and subsistence behaviour all point to a high degree of  f lexibility 
with regard to resource management in this area , it  is  wise to recall that mos t  of 
these data were accumulated well  af ter the initial dislocation of contact and to 
keep asking whether the recorded patterns reflect indigenous real ity or simply the 
recorders ' ideal of how such people should have behaved . 
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III AIMS, METHODS AND TECHNIQUES 
HISTORICAL BACKGROUND 
The procedures and techniques used in the fieldwork of 1 9 64-5 need to be 
set in the wider context of  Au stralian archaeo logy at  that t ime , as well as  
with in the part icular f ield of north Aus tralian prehistoric research . 
Previou s Work in the Arnhem Land Region 
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Research in Arnhem Land began in 1 9 2 7 -8 when Warner ( 1 9 3 7 )  excavated a 
large shell midden at  }lilingimb i ,  a brief af fair that was never pub lished in any 
detail ; its  existence , however , pointed to Aboriginal use of the land for su ffi­
cient time to accumulate a mound ( see Mulvaney 1 9 7 5 : 248 ) . In 1 9 30 Davidson 
worked in the Kather ine-Victoria River area collec t ing ethnographic ma terials  
for  the University of  Pennsylvania . It  was the territory of  the Wardaman people , 
an inland zone where the effects  of  high seasonality meant that people used caves 
for shelter in the wet season (Davidson 1 9 3 5 : 149-5 1 ) . Cave s in the Willeroo 
district attested to recent use , in heap s of  charcoal , caches of firewood and odd 
treasures stuffed into niches in the rock walls  and edges of  the floors ( 1 9 3 5 : 
1 5 1 ) . The caves of the Delamere area were likewise rich in evidence of  human u se 
and human bones were in fact bur ied there ( 1 9 35 : 1 53 ) . The excavation of  shelters 
in the se areas is not reported in suff icient detail to figure out what Davidson 
actually did , but his comment s on s tone tools and their presumed uses are 
interesting and informat ive , since a great deal of  his data came from Aborigines 
who were famil iar with these items as  integral parts  of  their daily life . 
In 1948  a maj or exp edition was mounted to make an inter-disciplinary study 
of  the people and environment of Arnhem Land . This  j oint Au stralian-American 
Expedit ion inc luded two archaeologis t s , McCarthy and Setz ler , whose  aim was ' to 
determine the origin , or at  least  the prehistory , of  the Au s tralian Aborigines 
in Arnhem Land ' (McCarthy and Setz ler 1 9 60 : 2 1 5 ) . They s tudied a number of 
dif ferent sites , including open shell mound s ,  surface scatters of tool s , Malay 
grave s and trepanging sites  and excavated a number of small rockshelters on 
Inyaluk and Argaluk , the two outlier s that f lank Oenpelli . They set their 
. f indings in the broad Au s tralian scene by relating tool types  from Arnhem Land 
to similar forms elsewhere and saw two main cultural inf luences in the Oenpelli 
ma terial : f irstly , the Kimberleyan coming from the west  and south and charac­
terised by leilira blades , points and horsehoo f cores , and secondly , the 
Eloueran , from the eas t ,  with elouera adze-f lakes , use-polished flakes and 
fabricators as the diagnos tic too l s  (McCar thy and Setz ler 1 9 60 : 286 ) . The ab sence 
of the tu la adze was noted , but s ince this  was charac teristic of the Mudukian 
culture as defined in southeast  Au stralia at that t ime , it was important to 
stress the presence of muduks (bone b ipoints )  in the Arnhem Land sites . A famous 
conclus ion reflec t s  th is commitment to a cultural pattern of converging inf luences 
in the north (McCarthy and Setz ler 1 9 6 0 : 286 ) : 
at Oenpell i ,  we ob tained a mixed indus try consisting of  Bondaian , 
Eloueran , Kimberleyan , Pirrian , Mudukian , and Murundian elements  • . .  
The results  of  our excavat ions at Oenpelli might well be cons idered 
as indicating a mee ting p lace of the above inf luences . 
In 1 94 9  Mac intosh ( 1 9 5 1 )  excavated the Tandandj al shelter near Beswick , a 
site lying some 280 km inland from the coast  and about 1 7 0  km ENE of Willeroo . 
The shelter was located near a seasonal watercourse and since the nearest perma­
nent water lay 3 km away , it was as sumed to have b een occup ied in the wet season . 
The excavat ion involved a 5 . 4  m-long trench that reached 44 cm dep th in places 
and yielded shell , bone , stone , ochre and charcoal . Land snails and freshwater 
mu ssels were found together with the bones of small mammals and reptiles , all of 
which reflected a ' haphazard ' distribu t ional pattern . The mo st  detailed analysis  
made of the excavated mater ial s concerned the stone tool s , 1 35 implement s  and 900 
chip s described by McCarthy . In addition 102 sur face implements  were included . 
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Final ly , a survey was made in the Katherine area in 1 96 3  by Mulvaney and 
Gol son and four shelters were excavated , namely Ingaladdi and Kintore Cave by 
Mulvaney ; Sle isbeck and a shelter near Katherine by Golson . All yielded r ich 
s tone indu stries and a patent two-part sequence was seen at Kintore and Ingaladdi ,  
though the details  were no t available  when my research began . The first  part ial 
analys is of the Ingaladdi mater ial appeared in 1 9 7 5  ( Sanders 1 9 7 5 ) . 
The Yarar shel ter , lying 1 7  km sou th of  Port Kea t s ,  was excavated by S tanner 
in 1 9 58-9 , bu t other than the fact that it  yielded a r ich s tone indu stry , no 
details were available unt il Flood ' s  work was comp le ted ( 1 9 6 7 , 1 9 7 0 ) . The 
shelter stood on a h ill  on the coastal plain , 1 3  km inland from the sea , and so 
far from p ermanent water that it  was assumed to have been used mainly in the Wet . 
Stanner ' s  excavat ion covered 44 1 f t 2 ( 4 1 m2 ) and reached dep ths up to 4 f t  
( 1 . 22 m )  and some 89 1 f t 3 ( 25 m3 ) of  material was removed ( Flood 1 9 7 0 : 32-3 ) . No  
marked s tratigraphic changes were seen , though shell  and bone were restricted to  
the upper levels . Radiocarbon dates  from charcoal taken later have been rather 
inconclu s ive , providing contradictory evidence that the shelter was occup ied for 
abou t 1 600 or 3300 year s ( Flood 1 9 7 0 : 30 ) . Dietary remains included mangrove/ 
mu dflat shells , f ish and wallaby bones and turtle  she�l ,  all  o f  which reflect 
predictable  foraging patterns in the vicinity o f  the shelter . The r ich s tone 
assemb lage was character ised by points  which were analysed in con siderable detail 
( Flood 1 9 7 0 ) . 
The Wider Au s tral ian Context 
As for the situation in Au s tralian archaeology in general , the position was 
fairly summar ised for the end o f  the ' 50s  in Mulvaney ' s  famous statement o f  1 9 6 1 , 
wh ich was designed to clear the air by re-examining the series of  cultural stages 
that had b een promu lgated by that t ime . He indicated that the evidence on which 
these categories were based was far from well estab li shed . He fur ther noted that 
there were at that t ime only 16 radiocarbon dates relevant to the Aboriginal 
occupat ion of  the cont inent . Although the oldes t o f  these was o f  Pleistocene age 
(Ke ilor , about 1 8 , 000 BP) , it  was not clearly associated with the human remains , 
so that the antiquity o f  man in Australia remained an open ques t ion . Mulvaney 
raised the i ssues that he felt  would concern later worker s ,  the date of the 
earliest human colonisat ion , human interac tion with giant fauna , the use o f  
ethno-historica l  data , and h e  was to reiterate these concerns in later works . 
Three years later (Mulvaney 1 9 6 4 )  the suite of  dates from Kennif f Cave ( south 
central Queensland )  provided firm evidence of the Pleistocene occupat ion of  
Aus tralia , as well  as a s trong indicat ion that the cultural sequence could b e  
divided in�o two maj or stages , an early one character ised b y  large scrapers and 
a later s tage where smaller scrapers predominated together with points  and micro­
lith s . The shif t , which seemed to have occurred about 5000 years ago , was con­
cep tualised in terms of  the introduc tion of  the haf t ing of  composit e  tools , and 
new f inds in New Sou th Wales , Queensland and the Northern Terr itory were 
integrated into this scheme . 
FIELDWORK AIMS AND PROCEDURES 
General 
As a direct outcome of the state of  Australian archaeology in 1 9 6 4 , my 
basic aim was to estab l i sh a cultural sequence in the chosen area around the 
Eas t  Alligator River - the Cannon Hill p lain s  and Oenpelli . My f ir s t  thought 
was to f ind one excellent deposit  and to excavate  it  with great care , date the 
change s  and later , if possib le , test  their val idity and extent with a controlled 
series of  smaller excavations . 
I u sed the local knowledge of  Aborigines to locate sites  and came to work 
part icularly closely with the late Frank Gananggu , a man of extraordinary 
capab ility who was born in the area and had spent  his  childhood partly at 
Oenpelli and p ar t ly in the surrounding bu sh . He spoke both Erre and Kakadu and 
was thoroughly conversant with the lqnd and its  usage ( see NLC 1 980 : 1 0 2 , 1 0 6 ) , 
but had unfortunately had to spend much t ime in the Eas t  Arm Leprosarium , Darwin 
( Cole 1 980 : 1 22 ) . Gananggu set about f inding s ites  that f i t ted my requirements , 
large shady shel ters with earth floors where people might have camped for long 
periods , and recruited a number of o ther men as guides to locate sites near 
Cahill ' s  Crossing , on the Cannon Hill plains , along the escarpment to Birraduk 
Creek and sou th to T in Camp Creek . 
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Promis ing sites were tes ted t o  see whether their depo sits  contained cul tural 
mater ial s .  This was done by a very small hole of ab ou t 10 x 10 cm , excavated 
with a trowel or paint-scraper . These small auger-l ike holes would be  located in 
a number of  spot s to determine the extent of  the depo sits  as a basis for deter­
mining whether more extensive work was warranted at a particular site . 
Right from the start I was f aced with the situat ion that none of  the s ites 
on the plain contained s ignificant numbers of  stone art ifac t s . For a proj ec t 
aimed at setting up a cultural sequence this was an intractab le prob lem . Long 
discussions with my Aboriginal helpers evinced the same response : s tone tools 
had only been made in the p lateau country to the south and I should only find 
them in shelters in p lateau valley s . As a result  I extended the area of survey 
behind the escarpment towards Birraduk Creek , up and into the broad Tin Camp 
valley . 
The 1 964  Season 
My field team consisted o f  Frank Gananggu and up to three o f  his Aboriginal 
colleagues .  I also had the short-term assis tance of  European colleagues ,  
sp ecif ically R . J .  Lampert and E .  Waters , as well  as of  H .  Morris , then a Patrol 
Off icer in the Territory of Papua and New Guinea . 
The first  excavat ion was started at Malakunanj a I ,  a small recess  a t  the base 
of  the escarpment where the cliff  met the talus  s lope (Fig . l ) . This was soon 
abandoned due to the presence of  numerous human remains , some obvious ly recent . 
After just  over a week ( 9-20 . 9 . 64 )  work shifted from this hot and uncomfortable  
site  to Malangangerr , a cool  shaded shelter on  the o ther s ide of the Eas t  
Alligator River , which proved to have well-preserved , extensive and easy-to­
excavate depos its  and became one of  the maj or s ites of  the proj ect . I remained 
there for a month ( 24 . 9 . 64-2 3 . 1 0 . 64 ) , removing what was clearly a two-part 
sequence of lower sands and upper strat ified midden . 
Meanwhile Lampert took two guides and exp lored the country between Oenpelli 
Miss ion and Tin Camp Creek . He reported that the Jimeri sites  looked promising 
in that they contained evidence of s tone-tool manufacture . So , proceeding on 
my quest  for a cultural sequence ,  I spent the res t  of the f ield season excavat ing 
at Jimeri I ( 7 - 1 5 . 1 0 . 64 ) . 
The 1 9 6 5  Season 
I returned to Oenpelli in June 1 9 6 5 , still  committed to establishing a 
well-founded sequence ,  but also hoping to enlarge the cultural repertoire so far 
recovered by my excavat ions . I was accompanied by J . P .  White and my locally 
recrui ted f ield team led by Frank Gananggu ; E .  Waters was present for part of  
the season . 
The des ire for a site  with good preservation of  organic remains was met by 
the discovery of Paribari , a small recess  at the top of a s teep outlier , glimpsed 
while driving along the track between Mudginberri S tat ion and the Eas t  Alligator 
River . A first  inspec t ion of  the s ite showed it to be protected and dry and to 
contain hab itat ion evidence with an organic component in the form of  bits  of 
paperbark and plant remains stuf fed into crevices along the rock wall . I set up 
camp below the outl ier and worked there for nine days ( 1 3- 2 1 . 7 . 6 5 ) , carefully 
removing the deposit  and retaining all organic remains for detailed analysis . 
The next phase of the work was dic tated by the arrival of  radiocarbon 
resul ts from the Gakushuin Laboratory on samples from the 1 964  season . Dates  on 
charcoal from the lower sands at Malangangerr of  1 9 , 600 ± 5 50 BP (GaK-62 8 )  and 
22 , 700 ± 700  BP (GaK-6 2 9 )  were not only at the t ime the oldest evidence for man 
in Au stralia bu t al so in adjudged as sociat ion with edge-ground axes , which thu s 
app eared to be the oldest  in the world (White 1 96 7 c ; see Chap ter V ) . I 
obviously needed conf irmat ion of this unexpected s ituat ion through re-excavation 
at Malangangerr and the inves t igat ion of a similar sequence at another site . 
The discovery of the second site  was more the result of rather frantic and 
haphazard search than of systemat ic survey , but I remain convinced that the 
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sy stemat ic approach would not necessarily have met with greater success  in the 
limited t ime availab le .  The first  attemp t to duplicate the Malangangerr sequence 
was made ( 23 . 7 . 6 5 )  at a small shel ter called Warlkada , lying at  the intersect ion 
of cliff  and talus on the northern end of a large out lier called Hawk Dreaming 
(Fig . l ) ( see Kamminga and Allen 1 9 7 3 : 28 ) . The site was promis ing bu t the 
discovery of European material at all levels ,  presumab ly introduced by burrowing , 
showed it  was inappropriate for the required purposes  and work there was abandoned 
and the search taken up again . 
The very next morning ( 24 . 7 . 65 )  we found Nawamoyn , a shelter at the back of  
a sloping block 5 km west  of  the Eas t All igator River . A day later , when the 
first square metre had been removed , I realised that I had the duplicated 
sequence . A stratif ied midden lay above coarse yellow sands that graded to  
quartz  gravels  at the  base . Stone tools were present  throughout and charcoal 
was vis ible  in finely divided form in the upper level s  of  the sands .  I opened 
up an extensive area and worked there from 26 . 7 . 6 5 to 2 1 . 8 . 65 .  
I then returned to Malangangerr ( 2 2-29 . 8 . 65 )  and excavated several new 
squares towards the back of the shelter to expose  the s trat igraphy and get 
another set of charcoal samples . To my surprise I found that the backf illing 
of the 1 9 6 4  excavat ions which I had begun before I had had to return to Canberra 
had not been completed as arranged . In the interval the front wall  of  the 
excavat ions in Squares 2A-5A seemed to have been disturbed , but I could get no 
satisfactory answers to my ques t ions on the mat ter . I therefore completed the 
unf inished backfilling before beginning the new excavations ( see Fig . 1 5 ) . 
Arrangements were made at this stage for a party of  geomorphologists  to  visit  
the  excavat ions at Malangangerr and Nawamoyn : J . N .  Jennings and M . A . J .  Will iams 
( in 1 965  of the Department of  Geography , Re search School of  Pacific Studies , 
ANU) and A . D . L .  Hooper ( in 1 96 5  of  the Divis ion of  Soil Research , C S IRO ) . Their 
inspec t ion conf irmed my initial and las ting impress ion that the radiocarbon 
samples were well  and truly associated , if no t with individual artifac t s , at 
least with part icular stratigraphic levels . They also ruled out the possib ility 
that ancient charcoal had been incorporated in large quantities  in the deposits  
from ano ther source . In  addition they contributed greatly to my understanding 
of the processes  which had led to the formation of the deposits  which I was 
excavating . 
With problems attending excavat ions at the plains  sites  thus satis factorily 
resolved , I returned to the plateau at Tin Camp Creek to comp lete my fieldwork . 
Here again procedures were to some extent dictated by radiocarbon result s  from 
the fir s t  season , spec ifically GaK-632 , 1 0 , 700 ± 200 BP , for the adj udged 
app earance of  points and small scrapers at Jimeri I ,  which was much older than 
expected from the work on the p lains . I therefore spent one week ( 1 6-23 . 9 . 65 )  
extending the 1 964  excavat ions there and then turned t o  the deposit a t  Jimeri II . 
I excavated here from 2 3 . 9 . 65 to 1 1 . 1 0 . 65 ,  recovering a two-part sequence that 
seemed similar to  that found on the p lains and promised to supply a check on the 
contradictory dates for the appearance of  points  and small scrapers obtained on 
the plains and at Jimeri I .  
Conc luding Comment s  
The excavation procedures var ied from site t o  s i te , according t o  my percep­
t ion of  the state of my knowledge and the time left to  fill in the gap s . While 
one might  well  argue now that uniformity would have been pre ferable , it  should 
be remembered that I had only two short field seasons of three months each and 
that the unexpectedly high ant iquity of the earlier deposits  and the nature of  
their content s  forced on me the need to replicate the two-part sequence as soon 
as possib le . Only later did I grasp the ecological implications of working in 
two different adj acent environmental zones . 
EXCAVATION TECHNIQUE S 
General 
In excavat ing s ites , a base line was laid out and a datum point fixed by 
hammering a nail into the rock wall . The deposit  was gr idded in metre squares 
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and these were lettered in one direction and numbered in the other , for example 
A7 or SB . All excavat ion was done by an archaeologist , either myself or J . P .  
White . The deposit  was removed with trowels  in 1 9 64 , but these were replaced by 
triangular-headed Harris Standard paint-scrapers in 1 9 6 5 . Paint brushes , hearth 
brushes and ash pans were also used . Material was removed in a series of spits  
that conformed as clo sely as possible  to the trend of the ob served strat igraphy . 
Every attemp t was made to excavate  back from two exposed faces and each square 
metre was removed separately to the greatest  dep th possible . Several of  the 
deposits  contained large b locks of sands tone and the somewhat irregular shape of  
the excavated area at Malangangerr reflec t s  my attemp t s  to avoid these  blocks . 
The depth of each excavated level was recorded at each corner and in the 
middle of  each square , u s ing a l ine-level and a tape . The position of  all 
implement s  recognised in situ was recorded horizontally in relation to the s ides 
of  the square and vert ically in relation to the datum point . The implement s were 
then labelled according to site , square , sp it and number . Thus a tool labelled 
MG 3E/ 7 -60 , comes from Malangangerr , Square 3E , Sp it 7 and is number 60 in that 
spit . One lacking the f inal number , for example MG 3E/ 7 , is  labelled according 
to square and spit only , either because its precise position was not recorded 
in situ and / or because it  was one of  very few stone tools  in a particular spit . 
The rest  of  the excavated deposit  was pas sed through 0 . 25 in-mesh ( 6 . 3 5 mm) 
c ircu lar plastic sieves , to sort out all the desired remains . Thi s  work was 
done by Aboriginal men , who expres sed a marked preference for these small  light 
sieves rather than a large metal one mounted on a cradle . In mos t  ins tances I 
inspected the s ieves af ter they had been sorted and recorded when this was not 
done . Sieves of  the same mesh were used at all s ites , so  that the results  are 
strictly comparab le in this particular respect . 
Soil samp les  were taken on the advice of  the three geomorphologists  who 
visited the plains sites  in 1 96 5  ( see p . 3 2 ) . All of  the excavated deposits  
consis ted largely of  coarse sand and quartz  pebbles , derived from abundant local 
sources in the Buldiva Formation . They also contained varying quantities  of 
organic material such as shell , bone and charcoal , brought  in largely by former 
Aboriginal inhab itants  of the sites . Deposits  with heavy organic additives were 
clearly s tratif ied , whereas sandy deposits  with a low organic content generally 
showed only sl ight  gradational change s  of  colour and texture . 
The variat ions in sandy deposits  were noted in the f ield and were attributed 
to local weather ing processes  or variat ions in the parent rock . Samples  were 
taken from the shel ter walls  and roof and also from local outcrop s and s tream 
beds . In the event none of  these  was analysed in detail , largely because it was 
thought premature to draw broad conclusions about the nature and condit ions of  
weathering and accumulat ion in an area where so little detailed geomorphological 
research had been done . 
Deposits  were described in terms of the Munsell Soil Color Chart . 
Radiocarbon Sampling 
Reference has been made to the problem that arose during f ieldwork in 
relat ion to  the unexpectedly old radiocarbon dates (GaK-628 and 6 2 9 )  for charcoal 
from the lower sands at  Malangangerr . Charcoal occurred throughout the sands as 
discrete lumps or in f inely divided form and seemed to represent the remains of 
hearths that had been dispersed by various weathering agencies . Geomorphological 
inspection suggested that the charcoal was in situ and that there was no source 
of ancient charcoal in the area from which it  could have originated . 
The need for con f irmat ion o f  the early dates required more and larger 
samples than could be provided by the simple collection procedures that had 
produced the material for GaK-628  and 629 ( cf . Polach and Golson 1 9 66 : 24-5) . 
In 1 9 65  the loose sand at Malangangerr and Nawamoyn was screened through 1 mm­
mesh flywire sieves  and the entire retained frac t ion processed later . The dates 
obtained by the recently established ( 1 96 5 )  ANU Radiocarbon Lab oratory from 
samples recovered in this fashion conf irmed the high antiquity of  the industry 
in the lower depos its . 
Midden Sampling 
Organic remains other than charcoal were conf ined largely to those upper 
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levels in plains sites where heavy deposits of  shell served to create a favour­
able environment for the preservat ion of bone and, occas ionally , wood and p lant 
remains . Such middens occurred in all three shelters excavated on the p lain . 
I was forced, by the logistic and ideological constraints of  my proj ect, to 
compromise in the mat ter of achieving a detailed and comprehensive under standing 
of the contents of these middens and the processes by which they had accumulated . 
As a result the extens ive middens at Malangangerr and Nawamoyn were sampled by a 
series o f  co lumn samp les, four at the former and two at the latter , removed in 
5 cm sp its over an area 30 x 30 cm and located to reflect variat ions ob served 
during excavat ion . By contras t, the ent ire midden heap at Paribari was proces sed , 
some o f  it at the s ite . In all cases the mater ial was l ightly shaken through a 
0 . 25 in-mesh ( 6 . 35 mm) s ieve to redu ce its bulk and expedite its transport back 
to the lab oratory . 
DENS ITY ANALY SIS 
Midden samples were sorted into their separate c omponents , which were 
we ighed . In order to ob tain s ome impression of their relative importance in 
different areas and spits of a site, their density of occurrence was calculated 
and expres sed as the net weight in a unit o f  volume 30 x 30 x 1 cm (900 cm3 ) .  
I was cau t ious about comparing densitie s  calculated for material in middens with 
tho se for material in sands, because post-deposit ional processes have had a 
longer time and dif ferent c ircums tance s  in which to alter original densities in 
the case of  sands as compared with middens . This matter is discussed in greater 
detail in relat ion to spec ific sites . 
FAUNAL ANALYSIS 
A wide range of animals occurred in the plains sites as food debris , 
inc luding mammals, fish, rep tiles , b irds, crab s  and shel lf ish . In addit ion 
there were some human remains from burials .  In contrast, there were very few 
faunal remains in the p lateau s ites, where mos t  organic material had been des­
troyed by weather ing and decay . Unfor tunately insu f f ic ient bone was recovered 
to deduce butchery techniques .  General inferences about human predat ion can be 
drawn by reference to the density and distribut ion o f  fauna today . 
The analyses were done in the mid-60s when it was difficul t to ident i fy any 
bone, other than cranial remains, down to spec ific level . Since mos t  of the 
excavat ion sample consisted of pos t-cranial fragments , a large proport ion of the 
food remains was clas sified as ' unident if iable ' ,  a situat ion that could be 
improved ab a result of advances in the f ield of faunal analysis in archaeology 
over the past 15 years . 
Particular details concern ing the different group s of materials now follow .  
Mammals 
All skull fragment s  were isolated . These consisted largely o f  j aws and many 
of them were identified down to spec ific level . J . H .  Calaby ( 1 966 , Divis ion of  
Wildlife Research, C SIRO, Canberra) identified mo s t  o f  the mammals and J . A .  
Mahoney ( 1 966, Department o f  Geology, University o f  Sydney) ident if ied all the 
rodents . 
The j aws were analysed to deduce the minimum number of  individuals repre­
sented at each site . This was done by dividing the maxillae and mandibles into 
left and r ight side , with the largest group representing the minimum number of 
animals present . This is a no t altogether satisfactory procedure , particularly 
for calculat ing the amount o f  food eaten at the site , because the hunters might 
well have decapi tated an animal be fore bringing it to the s ite . No attemp t was 
made to assess the age of the represented an imals, partly because the collections 
were generally so small and because there were then no appropriate reference 
collec t ions from the area . 
Fish 
The f ish bone was separated out with a fair degree of  accuracy, according 
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to F . H .  Talbot  ( 1 9 6 6 , Curator of  Fishes , The Aus tralian Museum , Sydney) , who 
confirmed that at leas t 95%  o f  the bone so identified was def initely piscine . 
There were very few j aws in the collec tions and as a result very few fish could 
be ident if ied even to family level . There were , however , numerou s otoliths in 
one collect ion , which were used to assess  the minimum number of  fish represented 
in the depo sit . 
Rep tiles 
Long bones , carapace and fragments  of  skin were found . All identifications 
were made by H . G .  Cogger ( 1 9 66 , Curator of Rep t ile s , The Au stralian Mu seum , 
Sydne_y) ,  l argely according to j aw fragments , and an assessment  of  the minimum 
numbers of  individuals was also made according to the number of  lef t  or right 
mandib les and maxillae present . This count is  patently unsat is factory in 
reflecting the true incidence of animals as originally deposited , because  large 
quantities of  carapace and plastron often oc cur in a level with no j aws at  all . 
Such remains cannot at  this stage be u sed to calculate the minimum numb ers of  
individuals present . 
Birds 
Fragment s  of  long bones , eggshell , feathers and quills were identif ied by 
H . J .  de S .  Di sney ( 1 966 , Curator o f  B irds , The Aus tralian Museum , Sydney) . No 
skull  fragments  were recognised and no attemp t was made to calculate the minimum 
number of  b irds represented . 
Crab s 
Claws and carapace fragments  of  crab s were identif ied by J . C .  Yaldwyn ( 1 966 , 
Curator o f  Crustacea , The Australian Museum , Sydney) and B .  Campbell ( 1 966 , 
Queensland Museum , Brisbane) . An assessment of  the minimum number of  individuals 
present was made by separating the claws into top and bot tom and then dividing 
the larger group by two . 
Shell  
Large amount s of  shell  occurred in the  deposits  o f  the  coastal-p lain sites . 
Spec if ic identif icat ions  were made by D . F .  McMichael ( 1 966 , Curator of  Mollu sc s ,  
The Aus tralian Museum , Sydney) and his successor W .  Ponder , who identified 
shellfish from four distinc t environment s  and comprising mangrove/mudflat , 
fre shwater , marine and land species . The se shells  probab ly represent food 
debri s ,  al though very few show direc t s igns of  having been cooked . My Aboriginal 
informants  ins isted that the mangrove/mudflat shells  were not present in the Eas t  
Alligator mudflats  ( see Wilkes 1 9 78 )  and , though they recognised them as food 
remains , they suggested that they might have been dep o s ited in the shelters by 
' Noah ' s  Flood ' .  
Many shells  were broken , but the only spec ies that were difficult to 
distingu ish when broken were the mangrove/mudflat forms , Cassidu la anticipata 
and C. rugata . Their shapes  are s imilar but they can be dif ferentiated by 
distinctive surface markings :  C. anticipata is smooth , whereas C. rugata has a 
rough plicated surface . Where decay had eroded these features , the shells  were 
simply grouped as Cas sidu la spp . 
The dif ferent types  of  shell  present in different par t s  of  the midden were 
analysed by sort ing and weighing species in the column samples . As has been 
said , samp les  were located to show areal var iations and although this procedure 
doe s not yield as  detailed a record of  midden composition as one might wish , it 
neverthele ss  serves as a guide to the nature of the deposits . 
HUMAN REMAINS  
Human remains occurred as discrete bur ial s  but  also  as charred fragments  in 
the midden debris . They were separated from the o ther bones and divided into 
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cranial and post-cranial remains . 
The cranial material was analysed by A . G .  Thorne ( 1 966 , Department of  
Anatomy , Univers ity of Sydney) , who al so s tudied certain limb bones i.n order to 
assess  the age and sex of part icular individual s .  I myself  analysed the remaining 
post-cranial mater ial . 
PLANT REMAINS 
Plant remains occurred in dry , well-protected p art s o f  one site , Paribari . 
They included wooden too l s  and large quantities  of  gras s  and leaves , in part used 
as packing around human bones . Informat ion about the remains was given by the 
Aborigine s who helped sort the material during excavat ion . Subsequently they 
were analysed by R . L .  Story ( 1 9 66 , the then Division of Land Research and 
Regional Survey , C S IRO ,  Canberra) and R . L .  Specht ( 1 966 , Department of Botany , 
Univers ity of  Queensland , Br isbane ) , bo th of  whom stressed the tentative nature 
of the identif ications , which were of ten made on des iccated and fragmentary 
remains . Wood samples were sec t ioned and identified by R . W . R .  Muncey ( 1 9 6 6 , 
Divis ion of  Fore st  Products , C SIRO , Melbourne) . 
Dr Story rechecked the identificat ion of  some p lant spec imens during my 
rewriting in 1 98 1 , while an invaluable reference work appeared at the same time , 
a comp ila t ion by Smyth and von S turmer ( 1 98 1 )  of plan t s  used by the peop le of  
the  region today , giving name s and habitat s .  
BONE IMPLEMENTS 
A bone tool is  a fragment of  bone that has been deliberately modified for 
and/or by use as  a tool . The implements  are often shaped by grinding or cut t ing 
and the scars are frequently overlain by a localised high glos s , which may have 
been acquired through use . The following types  occur in the excavated collec­
tions . 
Unipoints  
A unipoint is  a fragment of  bone that has  been worked to  a point at  one 
end only . The o ther end may be ground blunt or cut o f f  or b roken . There is no 
mid-shaft  bulge . 
Bipoints  
A b ipoint is a fragment o f  bone that has  been worked to a point at  both 
ends . All of  the specimens show a highly charac teris t ic mid-shaf t  bulge . 
Implements  similar to  our b ipoints  are recorded elsewhere in Australia . 
They are of ten called ' muduk ' , a term f irst  app lied by Hale and Tindale ( 1 9 30 :  
1 8 9 )  to specimens excavated at  Devon Downs shelter , South Australia ( c f . 
Mulvaney 1 9 6 1 : 8 3-4 and McCar thy 1 9 7 6 : 8 6 -8 ) . They served as  sp ear tip s , f i sh 
hooks and harpoon head s in Cap e  York ( Thomson 1939 : 209 - 1 0 )  and possib ly as 
toggles in o ther places  ( Smy th 18 78 : 39 1 ) . My informant s  at Oenpell i said that 
bone bipoints  were u sed as no se bones and could also serve as  sp ear point s . 
Spencer ( 1 9 1 4 , 1 9 2 8 )  does no t specif ically mention b ipoint s  but he records 
s ingle- and mul t iple-pronged bone-t ipped spears which were made by the Kakadu 
of Oenpelli in 1 9 1 2  ( 1 9 1 4 : 35 7 - 9 ) . 
I examined some of these imp lements , housed in the Nat ional Museum of  
Vic toria , Melbourne , thanks to the then Director , Mr J .  McNally . The staff  of  
the  Rad iography Department , Alfred Hospital , Melbourne , X-rayed the  prongs of  
three fishspears , which allowed me to s tudy the shape of  their bone tips  (Plate 
4 ) . The tip s  are c learly bone bipoints  which have been pushed into the wooden 
prong and then packed round with resin .  There are thin cracks in the wood below 
the tip o f  the bone point s , suggesting that considerab le force was used to  force 
the point  home . The position of  the retaining resin suggests  that broken 
b ipoints  might  or might no t retain the character istic bulge . In other words 
some of  my unipoints  may well  b e  the broken tip s  of  b ipoints . This s ituat ion is 
recognised in my measurement o f  unipoints  to j udge the length of the original 
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Plate 4 Oenpelli : X-ray photograph of multiple-pronged fish spear, showing shape of bone tips 
and thin cracks in wood below (National Museum of Victoria, Baldwin Spencer 
Collection, No. 1 9363 :  with permission) 
tool from which they might have come and al so by my conf lat ion of  unipoints  and 
bipoints for certain analytical purposes . 
Sections 
3 c m 
These are fragments of  the sha f t s  of  small long-bones , broken at both ends , 
with signs of  grinding and/or pol ish . Some may wel l  be  broken p ieces of  bipoints 
or unipoints . 
Spatulate Points 
These are sl ight ly blunt points  made at the end o f  a flat macropod fibula . 
Broken specimens are eas ily distinguished by the characteristic semi-lunate 
cro ss-sec t ion of  the original bone . S imilar implements  are on record for the 
Oenpelli area . Spencer ( 1 9 14 : 248 )  collected one , called an awl , from a woman 
living on the Eas t Alligator River and he also refers ( 1 9 1 4 : 330- 1 )  to the use 
of  a point made of  a kangaroo f ibula to  bore the hole in the nasal sep tum . 
Meehan ( 1 9 7 5 : 1 5 8 )  describes modern Aborigines using such tools  to extract the 
meat from shellfish . 
Util ised Flakes 
These are slivers and f lakes that show signs of  having been u sed . Two main 
types of use-wear occur : unifac ial use-wear , where t iny flakes are de tached from 
one sur f ac e , and use-p o l i sh , where a localised high glo ss  occurs . 
Inc ised Fragments  
These are flat  p ieces of  bone which have been cut with a sharp tool  leaving 
intersec t ing lines . They are no t imp lement s  in themselves but possib ly parts  of  
larger tools . 
Tubes 
These are hollow shafts  of long bone , ground and sometimes polished at one 
or both ends . 
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Utilised Teeth 
Thes e  are teeth . which have been used as tools or ornaments . They inc lude 
kangaroo inc isors with grinding and/or marked use-polish on both surfaces . 
Spencer ( 1 9 1 4 : 248 )  collected two kangaroo incisors set  in wax from a woman living 
on the Eas t Alligator River in 1 9 1 2 . 
SHELL IMPLEMENTS 
Mos t  of  the shell in the deposits  is broken and many p ieces have sharp edges 
that could have been used to cut and scrape . I have no doub t limited the number 
of actual shell tools  by recogni sing as implement s  only tho se fragments  showing 
s igns of deliberate shap ing and/or use . 
The shell  tools in the collections have been ground or chipped into shape . 
Two types  of  utilisat ion occur : unifacial use-wear , where t iny f lakes are 
detached off  one surface , and u se-polish , where a localised high glo ss  occurs . 
WOODEN IMPLEMENTS 
Several types  of wooden tools  occur . Most  are h ighly exp l icit  forms such 
as fire s t icks , spearheads ,  linkshaf t s  and the like , which can in general be  
de scribed by  reference to local ethnographic spec imens cited by Baldwin Spencer 
( 1 9 14 , 1 9 28 ) . 
STONE IMPLEMENTS :  CLASSIFICATION 
Artifacts are p iece s of stone which have been worked by man ; they inc lude 
implements  and was te flakes . Imp lements are stones which have been secondarily 
modified by retouch and /or use . The collec t ions o f  implements  from the Arnhem 
Land �ites  have certain features that determined the nature of  the code used to 
describe them and the procedure s  to analyse them . I cannot recognise any 
implement s  that mu st have been produced by pre ssure f laking and so I have no t 
used it as  a descrip t ive category . 
Formal types  are easily recognised . They include obj ect s  such as  points  and 
scrapers which are visually distinguished with such ease that I did not devise a 
code solely to dif ferentiate them . On the other hand , many of  the implements  in 
the se collect ions were broken in antiquity , possibly during manufac ture or use . 
Broken imp lement s  are analysed by reference to their comp lete  counterparts , which 
assumes that the intact implement s  are f inished products  representat ive of the 
to tal range once present  at  the s ite . 
Rather than concentrat ing solely on formal criteria such as  shape and size , 
the code inc ludes observations on retouch and use-wear found on all spec imens , 
intact and broken . This allows some attemp t to be made to identify what imple­
ments were u sed for . 
I t  should be noted that with small assemb lages ( e . g .  those from Malangangerr 
and Nawamoyn) mo st tools are ind ividually described . Only with large assemblages 
(e . g .  tho se from the two Jimeri sites)  is the code applied in full . 
The firs t s tage of  analysis  involves the divis ion of  implement s  into formal 
categories , following popular usage in mos t  cases . Four categories require some 
elucidat ion . 
Points  
A point  is an imp lement that approximates  in  shape to an isosceles  triangle , 
with maximum leng th extend ing from the tip to the base . Each point has a butt , 
a tip and a shaf t , which are defined as follows ( see Fig . 3 ) : 
1 .  Butt , the part of the point  below the actual tip . 
2 .  Tip , the part o f  the point where the two longer sides of  the triangle 
meet . 
3 .  Shaf t , the body of  the point , extending from but no t including the tip 
or the base . 
Tip Butt Shaft 
Fig. 3 The stone point :  definitions 
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Base 
The shape of points  is described using a series of ratios of lengths and 
breadths that serve to integrate intac t and broken p ieces ( Fig . 55 ) . In addition , 
the bases � f poin t s  are described according to their outline when viewed dorso­
ventral ly , as  curved , square , pointed or asymmetrical . As far as secondary . 
modif icat ion is  concerned , I use a rather strict  definition , excluding from the 
unifacial group any p iece showing any b ifacial work at all . 
This  leads on to the mat ter o f  the naming of  the points .  I have avoided 
using terms like ' Kimberley point ' for b ifacial p ieces and ' p irri ' for unifac ial 
ones as  o ther au thors have done ( e . g .  McCarthy et a l .  1 946 : 34 -4 0 ; Campbell 1 9 6 0 ) . 
Thu s ,  desp i te Mulvaney ' s  ( 1 96 1 : 7 5 )  claim that p irris are a highly distinc tive 
type , the very fact that McCar thy ' s  def inition includes both b ifacial and uni­
fac ial p ieces  renders it  inadequate for my purposes ; I therefore prefer to call 
the se tools ' points '  and avoid more specific connotations . 
Scrapers 
Scrapers are clearly distingu ished from points in terms of  raw material , 
shape and retouch . Figure 4 gives the terminology by which they are described , 
except that where the bulb of  percussion is  not visib le ,  ' top ' and ' base ' cannot 
be  ass igned and ' ends ' 3 and 4 are arb itrary . 
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Mo st  scrapers are small rectangular p ieces with secondary modification along 
two side s , which suggests  their use  as adzes . Lampert ( 1 98 1 : 1 38 -9 ) , drawing on 
a wide body of literature , no tes that tula adzes may be distinguished from burren 
slugs on s trict morphological grounds ,  bu t he s tresses  that if a tula adze were 
reversed in the haf t and then extens ively modif ied and used , the charac teristic 
bulb of percu s s ion might b e  removed and the f inal product  come to resemb le a 
burren slug . The term ' burren ' migh t therefore b e  u sed to describe  all adze 
slugs with heavy retouch and use along the long margins , in which case I might 
b e  temp ted to call many of my scrap er s  burrens . On the o ther hand , McCar thy ' s  
( 1 9 7 6 : 3 1 )  classic def init ion ins i s t s  that burrens are pointed at one or b o th 
ends  for use as  gravers ,  which excludes mo s t  of my spec imens from this group . 
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The presumed func t ion of the scrapers relates to their c lassif ication , in 
that they conform to Gould ' s  vision of haf ted adzes  rather than hand-held 
scrapers , with respect to size , angle of edge , retouch and use-wear (Gould et al . 
1 9 7 1 ;  Gould 1 9 7 3 ) . Karnrninga ' s  ( 1 9 7 8 : 34 2-4 ) analys is of the tools from Jimer i II  
supports  th is view , for  he  cons ider s that they were too  small  to serve effec t ively 
as  hand-held adzes . Furthermore , pa tterns of u se-wear sugges t that some were 
used to fashion dense wood , a task that would best  be performed if they were 
mounted in a haf t . 
Oenpelli Poli shed Flakes 
This term is  u sed to describe  a group of  tools that were formerly described 
as elouera (McCar thy and Setzler 1 9 6 0 ) , scrapers and/ or utilised flakes (White 
1 96 7a) . I t  covers flakes  of var iou s shapes , which may or may not be secondarily 
retouched and whose ch ief charac teristic is the invariable pre sence of  a highly 
characteristic glo s s  along one or more margins . The glo s s  is  described later in 
this chap ter under ' Use-wear ' .  
My rej ect ion of  the term ' elouera ' requires some discu s s ion . I t  is the 
Aboriginal word for Illawarra , a locality on the eas t  coast  of  Aus tralia . Towle 
( 1 9 30 : 3- 1 6 )  sugge sted that it be u sed to describe the ' chipped-back ' knives (Hall 
1 9 2 8 )  which occurred there in some numbers . He hoped that it would be  ' a  non­
committal title , wh ich wil l not suggest  u sage , but will serve to distinguish this 
typ e from o ther flakework type s '  (Towle 1 9 30 : 8 ) . There was some controversy 
about the func t ion of these tools (Turner 1 9 3 1 ) , while the term ' elouera ' itself  
was used fairly widely to describe bo th the implement s  and the indus try ( e . g .  
McCarthy and Davidson 1 9 4 3 ) . Campbell and Noone ( 1 943 : 2 9 3 )  noted that a wide 
range of forms could be grouped together as chipped-back knives , while McCarthy 
( 1 94 3 : 1 39 -4 5 )  concluded that elouera seemed to have been used for a wide range 
of act ivities . He sugges ted later ( 1 948 : 3 1 )  that the elouera - mus t  have been an 
adze -flake , citing Hunter ' s  ( 1 7 9 3 : 5 1 9 )  repor t that New South Wales Aborigines 
hafted stone tools for use as adzes . Unfortunately , Hunter does not describe 
the hafted s tone , so that it is  impossible to know whether it resemb led an 
elouera or no t .  
In 1 946  the elouera was defined as  
a segment , tr iangular in transverse sect ion , which bears  scraper 
trimming on one or both edges of  the thick margin , and either 
scraper trimming or evidence of cut t ing use on the thin margin 
[ McCarthy et a l .  1 9 4 6 : 28 ] . 
Not only was the type sub sequently reported from Oenpelli  (McCarthy and Setz ler 
1 960 )  but one was discovered hafted in resin at  the end of  a wooden handle 
( Setz ler and McCarthy 1 95 0 ) . The authors  noted that it was mounted in line with 
the handle as an axe , thereby resolving some of the earlier controversy about 
which side of the implement represented the funct ional edge . Thus the definition 
of elouera was widened to include the Oenpell i examples  where the chords ' disp lay 
u se-pol ish and no tr imming on the maj ority of examples ' (McCarthy 1 9 7 6 : 29 ) . 
Recently Karnrninga ( 1 9 7 7 )  has tried to discover the use  to which the Oenpelli 
specimens were put  but was unab le to be more specific than that they were used as  
adzes  to proce ss  sof t  organic material . 
I examined 9 1  imp lements  c las s if ied as  elouera in the 1 948 McCarthy/ Setz ler 
collec t ion from Oenpelli . Few of them conf orm to the formal definit ions c i ted 
above , s ince they show a wide variety of shapes , sizes and secondary retouch . 
On the other hand , mo st  of  them are made of  red quartz ite and have a d i s t inc t ive 
form of use-polish along one edge , the gloss  being dull  on one surface and bright 
on the other . 
Oenpelli pol ished flakes thus resemb le Lamp er t ' s  Currarong elouera , in that 
they const itute a func t ional rather than a formal group (Lampert 1 9 7 1 : 48 ) . But 
whereas Lamper t has retained the trad it ional term for his  specimens , I prefer to 
stress the positive shared charac teristics  of  these tools  by allot t ing an inde­
pendent label to them . 
Fabricators , Imp lements with Bruised Ends and Bruised Lump s 
Fabricators are generally described as b if acially worked f lakes or small 
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cores , of ten made o f  quartz , with scalar flaking and distinct ive splintering and 
bruising on the margins (McCarthy et a l .  1 946 : 34 ;  Mulvaney 1 9 7 5 : 1 8 9 ) . I discussed 
the appl icab ility of this definit ion earlier (White 1 9 6 7a : 354-6 )  when analys ing 
a series o f  b ru i sed implements from the relatively rich deposit  at Jimeri I 
in relat ion to a large collec t ion of  fabr icators ·that McCarthy and Setz ler had 
identif ied from their work in the Oenpelli area in 1 94 8 . Their series of  1 08 
pieces  was examined but only 23  were found to disp lay the characteristic bruising. 
Looking at my small number of Jimeri specimens in their context as part of an 
assemblage characterised by numerou s bifacial point s , I originally ( 1 967a )  
concluded that the small group o f  ' implements with bruised ends ' might be less  
tools in their own right than by-produc t s  of  bifacial-point produc t ion . 
S ince then , the def init ion of  fabricators has been explored in considerably 
more detail . J . P .  White ( 1 96 8 ) , on the basis of work in New Guinea , suggested 
that fabricators should be regarded as small scalar cores . In his analysis of  
material from coas tal sites in southern New South Wales , Lampert ( 1 9 7 1 : 43-7 )  
explored th,is no t ion and concluded that there is a cont inuum between scalar cores 
and fabricators . Mos t  of  his implements were made of quartz . The range displayed 
suggested that they were cores producing tiny flakes which might have served as 
hafted barbs in tools like death-spears . However , some were patently tools in 
their own right , showing use-polish along an unbruised margin (Lampert 1 9 7 1 : 46 ) . 
Mulvaney ( 1 9 7 5 : 1 8 1 )  has sugges ted that some fabricators were tool s to split bone 
and ( 1 9 75 : 1 92 )  has quoted Flood to the ef fect that they might have been used to 
peck the surface of axes  prior to grinding . 
I have re-�xamined my ' implements with bruised edges ' and established , with 
Lampert ' s  suppor t , that they conform perfectly to the currently accepted def ini­
tion of flake fabricators .  I have therefore changed their name accordingly in 
this text . In addit ion , the presence of  bruising on larger lumps of stone is  
noted as a form of  utilisation , along with other forms of use-wear on lump s and 
flakes . 
STONE IMPLEMENTS :  ABORIGINAL CLASS IFICATION 
On four different occasions during the 1 964 and 1 965  f ield seasons I asked 
Aboriginal informants to sort the excavated implements . The main informants were 
Gunwinggu men from the Gumadeer area east of Oenpelli , while Gananggu also proved 
useful both as interpreter and informant . 
The main feature of this ethnographic classificat ion was that tool s were 
classified primarily in terms of the raw material from which they were made . The 
men distinguished axes and hammer s ,  but otherwise overrode what I regarded as 
obvious formal differences in favour of raw material group ings . 
A certain gradation is apparent in this classif icat ion , however . For a s tart 
the men distinguished quartzite , quartz , chert and porphyritic dolerite . The 
strongest of these groups was white  quartz , in that hammers ,  pebbles , flakes and 
points of this material were always termed pitudk . On another level , quartzite  
and chert were subdivided according to colour , so that white and yellow quar tz ite 
was Zauk ( c f . Jones and Bowler 1 980 : 1 3 )  and dark red or purple quartzite  yorndi t .  
Likewise , marZpa covered opaque reddish chert and tu Zundyi referred to greenish 
chert and translucent j asper . Finally , the raw material categories were made 
congruent with formal ones in two cases : Zauk was used to describe a ' s tone spear ' 
( large point  or end-struck flake in my terms) , whether or no t it  was made o f  
whitish quar t z i te . Axes  and flakes  of porphyrtic dolerite were a l l  sub sumed 
under the ca tegory ' tomahawk ' . 
Given the s trong correlat ion between raw material and formal types in this 
collection , it is hardly surprising that this should be  recognised by people  who 
had probably witnes sed and even part icipated in the search for appropriate rocks 
to make specific tool s . My ' test ' of  their cat�gorisation involved quest ions 
about a perfect point and a perfect scraper , both of  which were made of  cher t : 
they called both marZpa ( chert ) , not ing that the scraper mus t  be a broken stone 
spear . I think what we are seeing here is the precedence of function over raw 
material , in that chert points , unl ike quartz ite ones , were also  used to cu t 
and scrape ( c f . Karnminga 1 9 78 : 33 2 ) . 
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STONE IMPLEMENTS :  ANALY S I S  OF RAW MATERIAL , SHAPE AND SIZE 
Raw Materials 
The following raw materials occur in the assemblages : quartz ite ; quartz ; 
chert ; l imonite ; and a group o f  igneous and metamorphic rocks , comprising 
porphyritic dolerite , hornfel s ,  hornblende schist  and schist . 
The first  four rocks are easily recognised by texture and colour . The 
group of igneous and metamorphic rocks of ten displays large phenocrys t s  in a 
fine ground-mass  with a fairly tough texture . Being less  hard than the four 
other rocks , these were invar iab ly u sed to ma�e edge-ground axe s . Some of  these 
rocks were originally misnamed ' feldspar porphyry ' (Wh i te 1 9 6 7 c ) . Correc t ions 
were later made under the guidance of  G . A .  Jop l in ( 1 9 6 6 , Department of Geophysics 
and Geochemistry , Re search School of  Physical Sc iences , ANU )  and C . A .  Key ( 1 966 , 
Department of  Anthropology and Sociology , Re search School of  Pacific  S tudies , 
ANU ) . 
Shape and Size 
The overall shape of  worked p ieces is  expressed by a series o f  rat io s  of 
measured attributes .  The following def initions are basic . 
Dorsa l and ventra l surfaces . These are def ined according to  the position of  the 
bulb of p ercuss ion , the ventral surface being the bulbar surface . Where the bulb 
of percu s s ion is not present  or is  obscured by secondary retouch , dorsal and 
ventral sur faces  are arb itrarily defined . 
Position of striking p latform . This  may be evident , if the implement is made on 
a flake . Implement s  on f lakes struck along the length axis  are called ' end­
struck ' ; tho se on flakes struck along the breadth axis  are ' s ide-struck ' .  
Character of s triking p latform .  In  some cases f lakes have b een struck from the 
main str iking p latform o f f  the dorsal surface of the implement . This feature 
may relate more to core preparat ion than to actual tool modification . 
Length . This  is  the maximum length of  an implement irrespec tive of the position 
of the striking platform .  
Breadth. This  i s  the maximum ,bread th o f  an implement a t  r ight angles to the 
length axi s . 
Thickness . Th is is the maximum thickness o f  an imp lement taken in the p lane at  
right angles to the breadth and length axes . 
Edges .  All imp lements in this assemblage have edges that lie on the perimeter 
of the imp lement and are defined in relation to the dorsal and ventral sur faces , 
the length and breadth axes and the s triking platform ( c f . Fig . 4 ) . Edges are 
described as sides and ends : 
Sides lie along the length axis and are numbered according to their position 
in relation to the striking p latform and dor sal surface . 
Ends lie along the breadth axis at either end o f  the length axis . They are 
termed ' base ' and ' top ' according to their relat ionship to  the striking 
p lat form . 
Cross-section . This  is  the transverse sect ion of  the implement with the dorsal 
surface uppermost . Its shape is  descr ibed geometrically . 
STONE IMPLEMENT S :  ANALY S I S  OF SECONDARY MODIFICATION 
Def init ions of Retouch and Ut ilisation/Use-wear 
Implements  are modif ied by retouch and/or  utilisation/use-wear on edges 
formed by the intersect ion of  two planes . 
Re touch is the deliberate modif icat ion of  an edge by  direc ted b lows . Two main 
forms are found : unifac ial retouch and b ifac ial retouch . 
Unifacia l retouch is where the blows are d irected from one direct ion only 
to remove flakes o f f  one face of the edge . 
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Bifacia l re touch occur s where the blows are directed from two directions to 
remove flakes  off  both faces  o f  the edge . 
Uti lisation/use-wear describes  the secondary modif icat ion of  an edge by presumed 
use . The les ser degree and intermittent appearance of this modificat ion distin­
guish it from retouch . It  may occur either alone or in associat ion with some 
form of retouch . 
Lengths of  Retouch/Ut ilisation 
Retouch and util isat ion occur in units  called lengths , which occur dis­
cretely on an edge . I f  an edge contains  lengths of  retouch or  util isation of  
the same sort , it is called sing le .  If it  has  lengths of  different forms of  
retouch and /or utilisat ion it is called rrrultip le .  
I f  an edge has two lengths , they are called termina l because they are at  
the limits for that edge . If  the edge has more than two lengths , some may be 
termed centra l , because they are bounded by two other lengths on the edge . Thus , 
all mul t ip le edge s have terminal lengths but only some have central lengths . 
Features of  Edges and Length s 
The following features  o f  retouch/utilised edges and lengths of  retouch/ 
utilisat ion are noted : 
Position of  lengths is  recorded in relat ion to the edges of  an implement and 
edges are def ined as previou sly described . 
Shape , when viewed from the dorsal or ventral surface , is described as  concave , 
convex , straight or concave-convex . In addit ion , serrat ions are noted here . 
When viewed s ide-on , with dorsal sur face on the left , shape is described as 
concave , convex , s traight , S-shaped or wavy . 
Angle describes  the shape of  the intersecting dorsal and ventral surfaces at 
the point of  retouch/util isat ion . This was measured with a goniometer to the 
nearest 5 ° . 
Forms of Unifacial Retouch 
Step flaking . Under normal c ircumstances  knapping removes a complete flake ; in 
step flaking the force of  the b low directed into the mas s  of  s tone is partly 
deflected and the f lake snap s o f f  leaving a s tep-like scar . 
Scalar flaking . This involves the removal of  comp lete scale-like flakes . The 
scalar-retouch edge is of ten s lightly convex where these  small thin skimming 
flakes have been removed . 
Inverse unifacia l flaking . This describes  a small length of  unifacial scalar 
retouch in an edge which is on the inverse side of  the other flaking in that 
edge . 
Notching/serrations . This involves the removal of small squat flakes along an 
edge . It is  done by single-spaced blows which leave a notched edge . 
Sing le-flake remova l .  This involve s the removal of one f lake by one blow on 
an edge . 
Invas ive re touch .  Thi s  describes  the removal of extremely f lat f lake s general ly 
off  a thin edge when the b low is  direc ted at  the intersect ion of  the p lanes  
forming the  edge . 
Forms of  Bifacial Retouch 
A lternate flaking . Flakes are removed from alternate surfaces along the edge , 
first  off  one sur face , then o f f  the other . Scalar flakes  are generally detached . 
Alternate f laking is  evidenced by the slightly z ig-zag line of  an edge when it 
is viewed end-on . 
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Non-alternate flaking . A series  of  f lakes is  struck f irst  o f f  one surface of  the 
edge , then off  the inverse surface , using the negative f lake scars as the 
striking p latforms for the new b lows . Unlike alternate b ifacial retouch , this 
leaves a fairly s traight  edge when viewed end-on . 
Forms of  Utilisation/Use-wear 
The following forms of macroscop ic use-wear have been distinguished : 
Chattering use-wear . This  describes t iny flakes that  have been crushed from one 
surface of an edge , the scar s  extending less  than 1 mm on to the surface of the 
stone . Under a x l O  lens they resemble  t iny s tep-flaked scar s . Chat tering 
slightiy undercut s  the main edge and seems to result  when an edge is  subj ected 
to blows e ither during manufac ture or use . 
Unifacia l use-wear . This describes  small flakes that have been detached , of ten 
at intermittent intervals , from one sur face of  an edge . 
Bifacial use-wear . This is s imilar to the last category , except that the t iny 
f lakes have been detached intermittently on both surfaces of  the edge . 
Snap-break use-wear . This  describes  the snapp ing o f f  of  a flake across  a thin 
edge to leave a square prof ile on the edge . 
Bruising use-wear. This  describes  battering and bruising along the actual line 
of inter sect ion of the surfaces forming the edge . I t  could b e  termed ' b i facial ' 
and can b e  mo s t  easily distinguished in quartz where b ruising appears as an 
opaque area in the normal translucency . 
Smoothing use -wear . Like bruising , this is  found on the actual l ine of  inter­
sect ion of  the surfaces forming the edge , as a b lunt smooth area . 
Use-po lish . This describes h igh glos s  and smoothnes s  that occur s on one or both 
surfaces o f  the edge . Striations can somet imes be seen , indicating d irect ion of  
usage . I t s  particular nature will be described elsewhere . 
STAT I STICAL TESTING 
In this revi sed presentat ion of the resul t s , various statistical tests  have 
been applied where neces sary , on the advice of S . R .  Wilson (Department of 
Stat istic s , Research School  of Soc ial Sc iences , ANU ) : 
1 .  Distribut ions of  stone and some bone tools were assessed according to 
contingency table analyses . 
2 .  Other b one-tool distribut ion pat terns  were subj ected to a logit analysis . 
3 .  The distribu tion o f  shell species over t ime and space was asses sed f ir s t ly 
by u s ing a standard analysis  of  variance on transformed densities , taking 
the square root of densit ies  in order to keep the variance homogeneous 
within group s . Within-level tes t ing of  material  from column samples  was 
done by an analysis  on proport ions t·o test  whe ther correlat ions among 
proportions are tho se that might  be expected due to the constraint  o f  
summing t o  1 .  
IV EXCAVATIONS ON THE PLAINS : PARIBARI 
THE SITE 
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(Figs  5 ,  6 ;  Plates 5 ,  6 )  
Paribari is  the Aboriginal name of  a shallow north-facing cave ( 1 2 ° 26 ' S ,  
1 32 ° 54 ' E ) on a hill on the p lain ( F ig . 1 ) . It  was discovered during a recon­
naissance of  the area in July 1 9 6 5  and excavated shortly afterwards ( 1 3-2 1 . 7 . 6 5 ) . 
The hill is a steep-walled residual of  the main scarp , compo sed largely of  
cro ss-bedded quartzitic sands tone with occas ional band s of quartz  conglomerate . 
It rises  1 6 - 1 8  m ,  with the shel ter itself  standing 1 1 - 1 2  m above the plain . 
Paribari has three entrance s .  Two lie along the main north face of  the block 
at each end of the shelter and are reached by climb ing up a series of natural 
platforms on the rock face . The third , on the northwe st  s ide o f  the shel ter , 
is accessib le from the top of the hill down a talus  slope of  broken boulder s . 
The maximum dimens ions of  the recess are 20  x 1 1  m ,  bu t it  is divided inside by 
rock baulks and p illars . The roof is 1 . 3 m at its  highest , slop ing down to 
0 . 5  m in some p laces . The floor was covered with sand and du st  in some par t s  
but lay bare elsewhere .  
The recess  i s  protected from the sun for mo st  of the day . In July the sun 
shines into the western part until  about 1 0  am and on to the talus slope until  
4 pm . The rest  of  the  shelter remains shady and well ventilated by  breezes 
blowing in through the entrances . The posi tion of the dripline suggests  that 
much of  the recess  is  protected from falling rain , but in the Wet a small s tream 
flows down the talus  slope , along a c learly def ined bed at the back o f  the 
shel ter , over the rock floor at the east and ou t over a nick point  in the clif f . 
Several ac t ive weathering processes can be  observed in the shelter today . 
The stream bed is  littered with water-worn artifacts , some o f  them probably 
eroded out of the depo sit . In addit ion the roof and walls are s tained wi th 
Plate 5 Paribari : general view from north, with main entrance to right and pillar weathering 
to left 
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percolat ing iron solut ions tr ickl ing through j oints  and cracks , and p iles of  
freshly weathered sand are  found on  the f loor . These ac tive proces ses  suggest  
how the recess  was formed . Fir s t , deep ly penetrat ing weathering along a weak 
horizontal bedding plane on the north face of the block hollowed out part of the 
shelter , leaving p illars to j oin what  is  now the roof and f loor . Next , a 
vert ical crack from the top o f  the hill at the northwest  end of the shelter was 
enlarged by exposure and percolat ing water . Further weathering along horizontal 
bedd ing p lanes  detached large b locks of  rock from the present roof and outer 
walls  which enlarged the recess  and formed a talus  slope of large boulders 
lead ing down to the shelter . As weathering proceeded , the two areas were j o ined 
by the stream flowing down the talus  s lope along the south wal l  of  the shelter 
and out over the clif f at  the east  end . Thus the rece s s  acted as a trap for 
debris  carr ied in by the stream ,  for rocks and sand detached from the walls ,  
p illars and roof  and possib ly for windb lown du st from the p lain below .  
Deposit ion probab ly increased even further during occupa tion , when people 
knocked down weathering product s  from the roof and walls  and brought  food and 
debris  into the shelter . 
It  was clear at first  sight that Paribar i had been used by peop le for some 
time . Th ir ty-nine small circular depressions , ground into the rock shelf  near 
the entrance and into boulder s on the talu s slop e , are of a typ e no ted by oth er 
ob servers as  frequ ent in rockshel ters in the area ( e . g . Edwards  1 9 7 4 ) . Al so 
the roof and walls  were b lackened with soo t and covered with paintings , while 
s tone tool s ,  shells  and bones lay scattered in the eroded s tream b ed at the 
back of  the recess . These findings are hardly surprising g iven the posit ion 
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Plate 6 Paribari before excavation; scale in 20  cm units 
and nature of the site : it is dry , breezy and cool and commands a striking view 
of  the plain below . Fresh water is  immediately acces s ib le in the Wet from the 
stream running along the back of the reces s ,  but more p ermanent sources are the 
b illabongs of the plain , the nearest  of  which lies about 400 m southwes t  of the 
hill . A hike of  8 km would traver se the rich swamp s of the Cannon Hill p lains 
and attain the tidal reaches o f  the Eas t Alligator River , while 1 . 5  km sou theast­
wards lie the rocky clif f s  and valleys of  the escarpment . 
EXCAVATION 
When Paribari was first  visited during reconnais sance in the area ( 1 0 . 7 . 65 ) , 
three test  holes , about 10  x 1 0  cm and 20 cm deep , were dug into the deposit  near 
the s tream b ed to see if it con tained cul tural material . Shell s !  bones and a 
fragment o f  a bone point were recovered and as a result  a full-scale excavat ion 
was undertaken . The party consis ted of two archaeologis t s , J . P .  White  and my self , 
a literate assistant , E .  Waters , and Aboriginal helpers , Frank Gananggu and two 
of  his friends . 
Of  the 4 1  m2 availab le in the reces s ,  some 1 8  m2 were marked ou t for excava­
t ion . Th is  does no t refer to the area of deposit  actually removed , since many 
squares contained only small pockets  of earth on the exp o sed rock floor ( F ig . 5 ) . 
The dep o s i t  was excavated in a series of sp its  2- 1 0  cm deep that followed the 
slope of the surface and were direc tly related to any s tratigraphic features ,  such 
as local concentrat ions of ash , shell or bone . 
I t  was apparent from the ou tset  that the chief value o f  the site  lay in the 
wealth of organic material that wa s preserved in the dry and well-protec ted 
depo sit . Every ef fort was made therefore to retain all the availab le evidence , 
and instead of  the deposit  being sieved and sorted a t  the side of  the excavat ion , 
the following routine was estab lished . One archaeologist  excavated the deposit  
with a paint-scraper and a brush and s ieved it  brief ly to remove sand and rocks . 
The retained mater ial was then sorted and identif ied in detail in the camp below 
the s ite . From the outset , all artifac t s  and all plant material  identif ied by 
informants  as  food or woven f ibre were bagged . Other vegetab le mat ter , l ike 
fragments  of paperbark or grass , was no ted and then discarded together with 
charcoal and unworked stones . In some units  all material was retained to show 
the exact composition of the deposit . As the sort ing proceeded , the p lants and 
art ifacts  ident if ied by Gananggu were noted and checked . In this  way about 50% 
of the material was proces sed in the f ield and the rest was brought  back to the 
laboratory , where it was sorted with even greater care . 
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This  procedure eliminated in part the discomfort and resultant ineffic iency 
of working hunched over a sieve at the side of the trench . It  increased the 
chance s of retaining a Z Z  the material I wanted , becau se  there was no need for 
the sorters to keep pace wi th the excavator . Finally , there wa s plenty of  t ime 
for the Aboriginal informants  to handle and ident ify obj ec t s  which might other­
wise have been thrown away . 
STRATIGRAPHY 
( Fig . 7 ,  Plate 7 )  
The depo sit , 5-40 cm deep , o f  dark greyish-brown sand ( 1 9 YR 3 / 2 -4 / 3 )  
rested o n  the decomposing f loor of  the cave . Loose b locks o f  sandstone , which 
had apparently weathered o f f  the walls  and roof , lay interspersed in the sand . 
The deposit varied in pH from 8 . 5  at  the top to 4 . 5 at the bot tom and this high 
alkalinity is directly related to the relat ively large numbers of  shells in the 
upper levels .  
Hor izontally the deposit  was divided into a midden zone , a well-protected 
heap of  shell ,  bone , grasses  and charcoal in the east corner of the shel ter and 
packed into niches in the rock wall , and an ou ter zone of less  protected material , 
called the non-midden zone ( F ig . 5 ) . Although some intermixture is  to be  
expected , mo st  of the inner, midden zone mu st have accumulated as  a dense heap 
of debris  before the looser , outer material was laid down . 
Plate 7 Paribari after excavation, showing the south wall of Squares L3-03 ; scale in 20 cm 
units 
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Fig. 7 Paribari : excavation cross-sections ; 1 ,  south wall, Squares L3-03 ; 2 ,  east wall, Squares N5-N3 
DIVISION OF THE DEPO S IT FOR ANALYS I S  
Three successive levels  were es tabl ished f o r  each zone , where Level I in 
both zones was the surface and Level I I I  always contained mater ial resting on 
the rock floor . These divis ions allow us  to see the chronological relationship 
between dif ferent areas in the recess , as  well  as  different iat ing both the 
younges t , surface material and the o ldest  material, dropped on the original bed­
rock . 
Three cub ic metres were removed over an area of  1 5 - 1 6  m2 , as shown in 
Tab le 1 .  It should be no ted that although the data in the tab le allow u s  to 
calculate the relative density of  cultural material in different par t s  of the 
s ite , the estimates  are severely compromised by the differential  des truc tion of 
remains over t ime . Organic material is well-protected and preserved in some 
areas bu t has been destroyed in other s ( see sect ion on fish rema ins below) and 
there is no way of comp ensating for this  loss  when making s tatistical comparisons 
between f inds in the two zones . My conclus ions are therefore based to some 
extent on the general p ic ture that we see , rather than being a f irm quantitative 
expres sion of change . 
Vol ume { m 3 ) 
Leve l Non -mi dden zone Mi dden zone 
I 
I I 
I I I  
Total 
0 . 3 
0 . 8  
0 . 9  
2 . 0  
0 . 2  
0 . 5  
0 . 3 
1 .  0 
Table 1 Paribari : volume of excavated 
deposit, by zone and level 
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DATING 
As noted above , the inner , midden zone accumulated before the looser , non­
midden zone was laid down . Consequently , in an attemp t to date the earliest 
occupat ion o f  the shelter , a charcoal samp le from the base of  the midden heap 
was submitted for radiocarbon e s t imation . The material , chunks of  charcoal , was 
collected f rom a discrete patch lying on bedrock , which looked like the scuf fed­
over remains  of  a hearth . I t s  age is  3 1 20 ± 100  BP (ANU- 1 7 ) . 
In contras t  to this , the mo st  recent use o f  Paribari is  reflected in bits  
of  glas s , iron and cloth wh ich occurred on  the surface and down into Level I I  of  
the non-midden zone only . Their distribu tion conf irms the view that the non­
midden zone accumulated later in the depositional sequence . Material like this 
was f irst  recorded in the general area by Leichhardt in 1845 , who made specif ic 
mention of traded goods including iron and cloth ( 1 8 4 7 : 4 9 2 ) , probab ly coming in 
from the British sett lements  along the coa st . I t  is  reasonable therefore to 
conclude that Paribari went on being u sed up until  at least  1 00 year s ago . 
SHELL ANALYS I S  
Shells  from four different environment s  occur in the deposit : 
Mangrove/mudflat species 
Po tamididae : Cerithidea anticipata 
Te lescopium te lescopium 
Ellob iidae : Cassidu la angu lifera 
Cassidu Za rugata 
EZ Zobium aurisjudae 
Nerit idae : Neritina crepidu Zaria 
Geloinidae : Ge Zoina coaxans 
Freshwater sp ecies 
Hyriidae : Ve Zesunio angasi 
Terre strial species 
Camaenidae : Xanthome Zon sphaeroideum 
Arneme Zassa creedi 
Marine sp ecies 
Volu t idae : Me lo sp . 
Many shells  are broken , the incidence varying according to  species , so  that 
delicate freshwater mu ssels , being more fragile than mangrove clams , have 
suf fered accordingly . On the other hand , small gas tropods like Cerithidea are 
invariab ly snapped o f f  at  the t ip , a pattern that is  probably related to their 
use as human food rather than to  abras ion and scuf fage over time . 
The two zones are s trongly dif ferentiated by their shell contents  (Table  2 ) . 
Shells  are very densely distribu ted in the midden heap , where mangrove/mudflat 
forms predominate . In contrast to this , the sparser collect ion from the non­
midden is made up largely of freshwater mussels . 
Non-mi d den zone  M i dden zone 
C l a s s e s  o f  s h e l l s  gm/ m l  % gm/ m l  % 
Ma n g rove/ mud fl a t  5 . 5  3 . 3 4 86 3  9 1 .  2 
Fres hwa t e r  15 1 .  5 9 1 .  5 386 7 . 2  
Te rre s t r i a l  8 . 5 5 . 2  8 3  1 .  6 Table 2 Paribari : density of three classes 
Tota l 16 5 . 5  100 . 0  5 3 32 100 . 0  of shells ,  by zone 
An analysis  of the shells  by zone and level clearly differentiates  the 
upper two non-midden levels  from the rest  of the deposit : mangrove/mudf lat 
shells  predominated in the earl ier occupat ion of  the s ite with freshwater forms 
predominat ing later on (Table 3 ) . 
An analysis  o f  species distribut ion in the midden (Table  4 )  suggests  a 
small increase in Cerithidea at the expense of  Ge loina , but the numbers concerned 
are too smal l to have s tatistical signif icance . The relatively tiny proport ion 
of Te Zescopium to Ge loina is no ted h ere for la ter reference . 
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C l a sses  o f  shel l s  ( % )  
Mangrove/ To ta l we i gh t  
Zone Leve l mud fl at  Fre s hwater Terres tri a l  ( gm )  
Non-mi dden I 0 . 5 94 . 4  5 . 1 2 1 5  
I I 1 .  9 93 . 3  4 . 8  105 
I I I 72 . 7 18 . 2  9 . 1 1 1  
M i dden  I 6 1 .  7 31 . 1  7 . 2  924 
I I 96 . 7  2 . 9  0 . 4 3292 
I I I 99 . 4  0 . 4  0 . 2  1 1 16 
Table 3 Paribari : percentage by weight of three classes of shells within 
each level of each zone 
Shel l Spec i es ( % )  
Level 2 3 4 5 6 We i gh t  
( gm )  
I 16 . 7  0 . 9  1 .  4 7 7 . 6 1 .  8 1 .  6 5 70 
I I  18 . 7  0 . 2  1 .  5 78 . 6  0 . 7 0 . 3  3 184 
I I I 8 . 0  0 . 6  0 . 7 89 . 2  0 . 7 0 . 8  1 109 
Overa l l 16 . 1 0 . 4  1 .  3 80 . 8  0 . 8  0 . 6  486 3 
1. Cerithidea anticipata 4. Geloina coaxans 
2. Telescopium telescopium 5. Neritina crepidularia 
3. Cassidu/a angulifera and C. rugata 6. Ellobium aurisjudae 
Table 4 Paribari : percentage by weight of six species of 
shells within each level of the midden zone 
The most  striking feature of the shell  evidence is the dis crete distribut ion 
of mangrove and freshwater shells . It  canno t be s imply a reflec tion of  the 
relative robustness  of d if ferent spec ies , because although one might argue that 
freshwater mu ssels  were once in the midden zone but have been destroyed by 
weathering and abras ion , the very small proport ion of the robus t  mangrove species 
in the non-midden environment , where fragile forms occur , argues for the reality 
of their rarity in the shelter previou sly . G iven the evidence tha t the midden 
is  older than the non-midden zone , i t  seems that a dietary change is reflected 
at the s i te , with more mangrove species in the earl ier occupat ional s tages and 
more freshwater forms in the later ones . 
BONE ANALY S I S  
Skeletal remains of mar supials ,  fish , rep tiles , b irds , crab s  and humans 
occur in the deposit . Most  of the bone occurs in the midden zone , with the best  
preserved remains found in  the niches or recesses  in the  rock wall  in  the top 
level of this zone . Most  spec ific identificat ions were made from cranial 
fragments , excep t for b ird and crab , which were identif ied according to eggshell 
and carapace remains respect ively . 
Mammal s  
Peramelidae : 
Phalangeridae : 
Dasyuridae : 
Macropodidae : 
Megadermatidae : 
Pteropodidae : 
Isoodon macrourus 
Trichosurus arnhemensis 
Satane l lus ha l lucatus 
Sarcophi lus harrisii 
Macropus anti lopinus 
Macropus agi lis 
Petroga le brachyotis 
Lagorches tes conspici Z Zatus 
Macroderma gigas 
Pteropus scapu latus 
Bandicoot 
Pos sum 
Native cat 
Tasmanian devil 
Antilopine kangaroo 
Sandy wallaby 
Rock wallaby 
Spectacled hare wallaby 
Ghos t  bat  
Flying fox 
Muridae : Hydromys chrysogaster 
Mesembriomys gouldii 
Zyzomys argurus 
Rattus tunneyi 
Rattus co l letti 
Me lomys sp . 
Water rat 
Rabbit rat 
Rock rock 
Tunney ' s  rat 
Collett ' s  rat 
Naked-tailed rat 
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These identif icat ions were based on mandibles , maxillae and teeth . A 
within-level calculat ion of  the number of animals  present was made according to 
j aw counts and revealed a minimum number of 67 animals , most  of them in the 
midden heap (Table 5 ) . 
ZON E Leve l  
Spec i es I I I  I I I  Tota l 
lsoodon macrourus 6 3 9 
Trichosurus vu/pecula 1 1 
c: Wal/abia agilis 1 1 QJ lagorchestes conspicillatus 1 1 "'O "'O Pteropus scapu/atus 1 1 
i: Hydromys chrysogaster 1 I c: Rattus tunneyi 1 0 z Rattus conatus 1 
Me/omys sp. 1 
1 1  6 1 7  
lsoodon macrourus 4 9 2 15  
Trichosurus vu/pecula 4 1 2 7 
Satanellus hal/ucatus 3 3 
Sarcophilus harrisi 1 1 
Macropus antilopinus 1 1 
Wallabia agilis 1 1 1 3 
c: Petrogale penicillata 1 1 2 QJ "'O Macroderma gigas 2 2 "'O 
£ Pteropus scapulatus 1 1 
Hydromys chrysogaster 2 1 1 4 
Mesembriomys gouldii 1 1 1 3 
Zyzomys argurus 2 1 3 
Rattus tunneyi 1 1 2 
Rattus conatus 1 1 1 3 
Tota l 17  24  9 50 
Table 5 Paribari : minimum number of different 
mammals, by zone and level 
All the animals are found in the area today , with the excep t ion of Sarco­
phi lus harrisii ( Calaby and White 1 9 6 7 ) , which was identif ied from a single 
edentulous  mandibular symphysis , lying in Level II  of  the midden zone (LS /4 ) 
approximately 20-25 cm below the surface . It was found lying j u s t  above the 
charcoal in Square KS dated to  3 1 20 ± 100 BP (ANU- 1 7 ) , so that this date 
provides a terminus post quem for the age of the specimen . 
The animal was apparently smaller than the normal Tasmanian devil . It  may 
have been a young specimen or a female ; however Arnhem Land mammals  exhib it  an 
appreciab ly smaller size  in comparison with their counterparts  in southern 
Australia . Rock paintings of thi s  animal and of another ext inct form ,  the 
Tasmanian t iger (Thy lacinus ) ,  occur near Paribari (Lewis  1 9 7 7 ; Calaby and Lewis 
1 9 7 7 ) , but this is the only skeletal evidence of Sarcophi lus availab le for the 
region . More recent ly a 1 0 , 000-year-old spec imen has been reported from the 
Early Man Shelter , near Laura on Cape York (Hor ton 1 9 7 7 ) , s imilar to the 
Paribari animal in its relat ive smallness . 
Fish 
Although the f i sh bone was f ragmentary , mo st  par t s  of the skeleton were 
ident if ied , including skull , vertebral and f in fragmen t s . No j aws were present , 
so that few identifications could be made , bu t northern spot ted barramundi 
(Sc leropages jardini )  and catf ish (probab ly Neosi lurus ) were recognised on skull 
fragments . Bo th are numerous in rivers , streams and b il labongs in the vicinity 
today . 
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We i ght of  Oto l i ths ( nos ) Mi n i mum 
Zone Level  bone ( gm )  I n ta ct Broken nos of  fi s h  
Non-mi dden I 85 . 3  46 9 26 
I I  54 . 4  26 9 16  
I I  I 1 . 4  1 1 
To tal  14 1 . 1 73  18 43 
Pe r ml  70 . 5  36 9 22 
M i dden I 1 77  . 2  36 6 20  
I I 240 . l 38 7 2 1  
I I I  44 . 0  1 1 
To tal  46 1 . 3  74 14 42 
Pe r m l  46 1 .  3 74 14 42  
Table 6 Paribari : weight of fish bone, number of otoliths 
and minimum number of fish, by zone and level, 
and density of each, by zone 
In the absence of j aws , minimum numbers were asses sed by count ing the 
number of  otol iths  and then halving the intact ones and quartering the broken 
ones (Table  6 ) . In addition , the relative dens ity of f ish bone is expressed 
by weight . 
Fish remains occur throughout  the deposit  and increase markedly over time . 
The dens ity per cub ic metre is  seven t imes higher in the midden as  a whole , 
though both bone and otolith counts  show that fewer f i sh were brought in during 
the earliest midden accumulat ion . It  is  well  known that otoliths  are the mos t  
res istant part of the f ish skeleton and will survive after rib s , f ins and 
vertebrae have been des troyed . Therefore , the disparity in the ratio of  
otolith s  to bone between non-midden and midden is  likely to reflect  differential 
weathering of bone in the two zones . I f  this is not the case , then there are 
three o ther possible explanat ions of  the phenomenon . Firstly , otoliths  were 
extracted elsewhere and carried into the site ; there is no e thnographic support 
of  this rather b izarre suggestion . Secondly , f i sh were cooked and eaten in the 
midden area and their otolith s  discharged into the rest  of the depo s it ; this 
too is  unlikely . Finally , the f i sh eaten in the non-midden area were smaller 
and more fragile than their counterparts  in the midden ; analysis  of  the s ize  of 
otolith s  in the two areas shows a great s imilari ty between the two groups . It  
seems mo st  likely therefore that the occup ants of  Paribari brought f i sh into 
the s ite , cooked and ate them and dumped the charred bones , which were later 
different ially destroyed . 
Rep t iles 
Rep t ilian rema ins include skull  fragments , limb bones , carapace and p las tron 
fragments and one small p iece of skin . The following forms were identified 
according to skull fragments : 
Boidae : 
Varanidae : 
Agamidae : 
Chelydidae : 
? Gekkonidae : 
or 
? Sc incidae 
Py thon sp . 
Varanus sp . 
Gen . indet . 
Che Zodina expansa 
Emydura sp . 
Python 
Goanna 
Agamid lizard 
Long-necked freshwater turtle 
Short-necked freshwater tur tle 
Gekko 
or 
Skink 
The minimum number of individuals in each z one was determined by j aw counts .  
According to the within-level count , there are 1 7  individuals present , dis tributed 
as in Table 7 .  
The analysis  suggests  that the inhab itants  ate land and aquatic rep t iles , 
all of  which are readily availab le on the coas tal p lains  today . Rep tiles  are 
ab sent in the lowes t  level of both zones , bu t turtle  carapace and plas tron occur 
throughou t in the deposit  (Table  8 ) . 
Charring suggests  that these animals  were cooked in their shell s .  The low 
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Level 
Zone Spec i es I I  I I I  Total  
Non -mi dden Varanus sp. 2 2 
Agamid sp. 2 1 3 
? Gekko/skink 1 1 
Tota l 3 3 6 
Mi dden Python sp. 1 2 3 
Varanus sp. 1 1 2 
Agamid sp. 2 2 
Chelodina sp. 1 1 
Chelodina expansa . 1 1 
Emydura sp. 1 1 
? Gekko/sk ink 1 1 
Tota l 6 5 1 1  
Table 7 Paribari : minimum number of different reptiles, by 
zone and level 
Leve l Non -mi dden zone Mi dden zone 
( gm/m 3 ) ( gm/m 3 ) 
I 410  220  
I I  132 306 
I I  I 3 39 Table 8 Paribari : density of turtle 
Overal l 1 16 209 shell , by zone and level 
incidence in the lowest  level s  might b e  a result  of weathering , since the 
surviving specimens are far more brittle than the better-cu shioned upper level 
ones . An important result o f  thi s  analysis  is  that i t  s tresses  that j aw counts , 
for certain rep t iles  at least , provide a somewhat unreliable p ic ture of  the 
original distribut ion of fauna in the site . 
Birds 
Recognisab le b ird remains include l imb bones , quills ,  feathers and fragments  
of  eggshell .  Mos t  o f  these occur in the vegetab le packing in niches in the rock 
wall  in Level I of the midden zone . All of the egg shell and some of  the quills  
are attributed to Anseranas semipa lmata , the magp ie goose . This is  the only 
species that could be ident if ied from the bone remains , bu t this  need not 
nece ssar ily indicate it  was the only one deposited there . The distribu tion of 
the fragile eggshell is likely to reflect dif ferential weathering over t ime 
(Tab le 9 ) . 
Level Non-mi dden zone Mi dden zone 
( gm/m 3 ) ( gm/m 3 ) 
I 105 660 
I I 8 1 19 Table 9 Paribari : density of goose I I I  19 egg shell ,  by zone and 
Ove ra 1 1  19 1 97  level 
Crab s 
Claws and carapace fragments  were tentatively identif ied as  belonging to  
Sesarma sp . ,  a small mangrove/mudflat species said by Aboriginal informants to 
live on the banks of  the Eas t  All igator River . 
The minimum number of crab s pre sent may be calculated by d ividing the claws 
into top and bot tom and then dividing the larger group by two . Since I had 
dif ficu lty in distinguishing top and bot tom claws , I divided the total number 
of claws by four . The results  show that the ab solute minimum numb er of indivi­
duals present increases over t ime (Table  1 0 ) . 
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Level  Non-mi dden 
I 
I I  
I I I  
Tota l 
Unidentif iable Bone 
zone Mi dden zone 
2 1  
16 
7 
44 
Table 1 0  Paribari : minimum number 
of crabs, by zone and level 
All unidentifiab le bone was weighed . Mos t  of i t  occur s in the midden zone 
(Table  1 1 ) . 
Level 
I 
I I 
I I I 
Ove ra l l 
Non-mi dden zone 
( gm/m 3 ) 
8 1 3  
244 
17 
2 2 7  
M i dden zone 
( gm/m3 ) 
1992 
3085 
2 30 1  
2 63 1  
Table 1 1  
HUMAN REMAINS 
Paribari : density of unidentifiable 
bone, by zone and level 
Human bone s occur mainly in the midden zone . There are no formal burials 
and the b ones occur throughout the deposit , mingled with the food and occupa­
tional debris . They are burnt and broken , and although mo st  par t s  o f  the 
skeleton occur , only the sma ller , more compact bone s , such as metapodials and 
patellae , are intact .  
The identifiab le bones were divided into crania l and post-cranial , A . G .  
Thorne dealing with the former and myself  the latter . The mater ial is  analysed 
according to its level with in the zone , but the bones found in a niche in the 
rock wal l  in Squares L6 and K6 , termed ' n iche burial ' ,  which would normally have 
been treated as Level I of the midden zone , have b een separated out , because  they 
looked to  have been del ib erately p laced . 
The remains are described according to their distribu tion (Tab le 1 2 ) . 
Niche 
The reces s  in the rock wal l  of Squares L6 and K6 was stuf fed with dried 
gras s ,  paperb ark , food remains and numerou s burnt and broken human bones . Since 
the p lant packing is  only s lightly charred in part s ,  the human bones mus t  have 
been burnt before they were p laced in the reces s .  
An analys is of  teeth reveal s  the presence o f  at  lea s t  f ive individual s , 
three adult s ,  a j uvenile and a child . The j uvenile is  represented by an 
unerupted , p ermanent , lower r ight second molar and the child by  an unerup ted , 
deciduous ,  upper left f irst  molar . In both cases the teeth must  have b een 
detached af ter death rather than by pre-mortem evuls ion . There are clearly 
too few post-cranial remains to account for f ive individuals . All the identi­
f iable bones belong to mature .  individuals and could in fact all belong to one 
adult . This has no t b een determined by my analysis  and it is of  course possib le 
that some immature post-cranial material is  present among st  the cla s s  of  
unidentified bone . 
Whatever the answer , this  collect ion apparently reflects  some form of  
secondary bur ial . Five individual s  died and some or all of their b ones were 
burnt , broken and stuf fed into the niche packed around wi th gras s ,  bark and 
other debris . 
Midden Zone 
Mos t  of  this  bone is  broken and heavily charred , so  that it  looks very l ike 
the broken , burnt food debris . 
Level I contains the scattered remains o f  one adult ,  Level I I  those o f  at 
least  three adults  and one child and Level III the bones of  at least  one adult  
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N i che Mi dden zone Non-mi dden zone 
( Sq ua res  L6 + K6 ) 
· Teeth : 
a du l t 4 
j u ven i l e  4 
c h i l d  2 
mi s ce l l aneous 2 
S k u l l fragments 7 
Scapul a l ( R )  
Humerus  
Ra di us 
U l na  l ( R )  
Ca rpa l 6 
Metacarpa l  8 
Pha l a nge 30 
Pel v i s l ( L )  
Femur 
Patel l a  1 
T i b i a  
F i bu l a 
Ta rsa l  9 
Meta tars a l  1 1  
Pha l ange 1 1  
Meta podi a l  
Vertebra 55  
Sternum 1 
Ri b 100 
Mi n i mum nos : 
a dul t 3 ( teeth ) 
j uven i l e/ch i l d  2 ( teeth ) 
tota l 5 
Un i  denti fi ab l e 
bone ( gm )  183 
Key : a adu l t 
j j uven i l e  
4 
2 
1 
4 
2 
3 
7 
1 
1 
1 
7 
Level 
I I 
4 
?2 
15 
100 
2 ( L )  
l ( L )  
l ( R )  
l ( L )  
15  
5 
58 
2 a + j 
1 
2 
2 
4 
3 
18 
72 
5 5  
3 ( pha l anges ) 
1 ( pe l vi s )  
4 
124 7 
Level 
I I I  I 
2 
1 
12 
4 1  
l ( L )  
1 
4 
2 5  
1 
2 ( 2  i ndi v . ) 
4 
7 
7 2 
2 3  
26  
1 ( teeth ) ? 1  
1 ( teeth ) 
2 ? 1  
1057 7 
Table 1 2  Paribari : number of different human skeletal parts and minimum numbers of 
individuals represented, by zone and level 
and one child , s ince there are teeth belonging to one adult  and one juvenile and 
two patellae of  markedly dif ferent s izes . 
According to a within-level count there are at leas t seven individuals 
present here , f ive adu l t s  and two j uveniles or children . It  is  c lear that we 
do not have all the post-cranial remains of  seven individuals , while there are 
many more small  compact bone s  (patellae , metapodials)  than long bones ( femora , 
tib iae ) . It  is  unlikely that the o ther long bones of  seven individuals are 
contained amongst the c lass  of  unidentifiab le bone , so  that it  seems that only 
the smaller bones were in fact interred here . 
Secondary burial  is  even more s trongly sugges ted by the presence in Level 
II of  several fragments  of  skull  and bone painted with red ochre . 
Non-midden Zone 
A few small bones lay on the surface of Squares K4 and L3 . These squares  
are contiguous to the midden heap and rather than represent ing ano ther individual, 
the bones prob ab ly belong to the main concentration . 
Conclusion 
The remains of at least 1 1  individuals occur in the deposit . Most  of the 
bones come from the midden zone and are · found throughout it . I t  seems that some 
form o f  secondary bur ial is reflec ted by these remains . Secondary burial was 
widely prac tised in Arnhem Land ( Spencer 1 9 1 4 : 228-56 ; Berndt and Berndt 1 9 6 4 : 
Chap . XIII )  and the evidence here sugge sts  that this ritual has some cons iderab le 
antiquity ( c f . Hiatt 1 9 6 9 ) . 
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PLANT REMAINS 
Plant remains were recovered from the top level of both zones , most  of  them 
fragile and decayed . They also came from well-pro tected niches in Squares  L6 and 
K6 where they served as packing around human remains and from a heap of vegetab le 
matter banked up against the rock wall  in Square KS . Their ab sence elsewhere 
in the depo sit  is  more l ikely to be  due to destruct ion by various agents  over 
time rather than to their never having been present there . 
The procedures underlying the descrip t ion that follows have b een describ ed 
under Plant Rema ins in the previou s chap ter . For each ident if ied species I have 
attemp ted to say something abou t its  nature and hab i tat , with relevant references  
to the  literature , its  current local  Aborig inal name and reported usage . 
Food Plants  
Livistona humi lis 
The leaf bases  of  the fan palm were identif ied , wi th the proviso that 
some of the sp ecimens migh t b elong to the more slender species , L. inermis . 
L .  h:umi lis is  recorded locally growing in the sclerophyll woodland ( Smyth and 
von S turmer 1 98 1 : 5 , 24 ) . Its  u se is hi storically recorded in ea stern Arnhem 
Land , where the shoots  and bark were cooked and pulped into an edib le glutinous 
mas s  (Warner 1 9 3 7 : 44 ) . 
I recorded its  Gunwinggu name as mangu luduk , Smyth and von Sturmer ( 1 98 1 : 24 )  
a s  manku lurrudj . My informant s  said that the bark was soaked t o  produce a sweet 
drink . More detail is  provided by Smyth and von Sturmer ( 1 9 8 1 : 24 ) , whose  
informant s  report the  use  of  the  lower s tem of  young trees and the uppermost  
trunk of  older ones , which they cu t , roast  and mash in water to produce a potab le 
su spension . 
Eleocharis du lcis 
Thi s  plant was ident if ied in the form of bundles  of f ibrous  material . I t s  
hab i tat i s  freshwater swamp s and it grows near Cannon H i l l  today ( Smyth and von 
Sturmer 1 9 8 1 : 7 , 18 ) . I t s  u se as a food plant in the fully dry season is noted 
widely in Arnhem Land ( e . g . Specht 1 9 58c : 484 ; Meehan 1 9 7 7 : 506 ; Jones 1 9 80a : 
1 24-5 ; Jones and Bowler 1 9 80 : 1 8 ) . Locally , Leichhard t  observed it  being 
harvested down on the du sty plain s  in the late Dry of 1 84 5  and no ted its  
part icularly del iciou s  sweet · taste . 
Leichhardt ( 1 84 7 : 5 1 1 , 5 1 9 , 5 2 0 )  recorded its  name as ' allamurr ' amongst  
people l iv ing on the Magela and East  Alligator plains and ' mu�natt '  amongst  those 
living a long the coast of the Cobourg Peninsula . My informants  called it mandim , 
but clear ly they were confused by the appearance of the actual archaeological 
relic , becau se von Sturmer (pers . comm . ) assures me that mandem is  invariably 
used to describe  waterlilies in general and Nymphaea vio lacea in particular 
( see also Smyth and von Sturmer 1 9 8 1 : 2 7 ) . Their inf ormants  call the p lant 
manku ladj and conf irm its  being eaten in the Dry ( Smyth and von Sturmer 1 98 1 : 
1 8 ) . My informants , looking at the Eleocharis f ibres  from the site , thought 
they might have served as a sponge to soak up sweet l iquids , but , interes t ingly 
enough , von Sturmer (pers . comm . ) ob served them being used for bedding in a 
rockshelter near Cannon Hill . 
Ne lumbo nucifera 
The rhizome bases , fruits  and seeds of this  p ink lotus lily , or red lily , 
were found at Paribari . The p lants  grow in freshwater lagoons and there i s  a 
considerab le number of references  to their use in the area s ince Leichhardt 
( 1 84 7 : 5 1 2 )  saw people d ining royally of f them in 1 8 4 5 . Spencer ( 1 9 28 : 7 7 4 )  saw 
the entire plant being harvested at the Oenpelli  lagoon in 1 9 1 2  during the months 
of  July and Augus t  and also reported that people ground up the seeds and roots 
to make a cake . Its  role as a dry-season food is  confirmed in a general way by 
Specht ( 1 958c : S0 2 ) , who notes its  use between March and August . 
My informants  failed to name the excavated spec imens , though they were 
clearly conversant with the general term for waterlily , as I have noted above . 
Modern informants , who call it wurrmarninj , attribute its  dramatic decline in 
the area to the depredat ions of buffalo ( Smyth and von Sturmer 1 9 8 1 : 26 ) , a 
find ing supported by independent sources (Letts  1 9 7 9 ; see also Chap ters I and 
IX) . 
Cycas media 
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A cycad seed coat and part o f  a young megasporophyll were identified in my 
collection . The hab itat o f  these palms is  open woodland and they are found in 
abundance in eas tern Arnhem Land but thin out wes t  of the Blyth River (e . g .  
Jones 1980a : l l 3 ) . An early survey of the All igator reg ion reported cycads there 
( Christian and Stewart 1 9 53 : 84 )  bu t a later one _does  no t ( Story 1 9 7 6 : 94 ) . 
Likewise the species does no t appear in rhe mo st  recent review of edib le plants  
in the  Oenpelli  region ( Smyth and von S turmer 1 9 8 1 ) . I t s  absence cannot be 
attribu ted as eas ily to buffalo damage as  is  the case with the red lily , because  
although bu ffaloe s do uproot cycad s by persistent rubb ing , they nevertheles s  
flour ish at p laces l ike Anaburoo where buf faloes f lourish too (von Sturmer pers . 
comm . ) . The reason for their ab sence from the vicinity of Paribari today , there­
fore , remains an open question , though the archaeological evidence suggests  that 
they may have been there in the past . 
Cycad nuts  serve as a dry season stap le for Aborigines in many parts  of  the 
tropical savanna of northern Australia . They are highly toxic and need to b e  
leached in running water before being pounded , roasted and eaten ( Thomson 1 9 4 9 ; 
C .  White 1 9 68 , 1 9 6 9 ; Meehan 1 9 7 5 ; Beaton 1 9 7 7 ) . I t  goes withou t saying that 
their presence at Paribar i  sugges t s  that the harves ters  knew these techniques .  
Termina lia ferdinandiana 
The p ip s  of the fleshy edib l e  fru i t  of  thi s  tree were found in the depo sit . 
It  occurs  in eucalypt woodland and people  from Oenpel l i  call it  manmohpan ( Smy th 
and von S turmer 1 98 1 : 6 , 3 6 ) . I t s  fruits  are eaten today in June and July and the 
sap may be u sed to stain wooden sp ear s and spearthrowers  ( Smyth and von Sturmer 
1 98 1 : 3 1 ) . 
?Trig lochin sp . 
A fragment of  a swamp p lant , that may belong to a new species , is  given 
this identificat ion from the name manbu let , provided by my informants  at Paribari. 
Manbu let , or manbu l led in the listing of  Smyth and von Sturmer ( 1 98 1 : 3 1 ) , i s  a 
freshwater plant found in shallow streams . I t  has numerou s globular edib le 
tubers which develop between about March and July . 
Owenia vernicosa 
Some charred fruits  of the emu apple were identif ied . The trees have been 
observed lately growing near a waterhole in sandstone country ( Smyth and von 
Sturmer 1 98 1 : 5 , 2 7 ) . It  is  included here even though there is  some que st ion 
about the edibility of the fru i t . Smy th and von Sturmer ' s  informant s call the 
plant manbarlarra and note that its  bark and /or leaves are used to poison f i sh 
in small waterholes . 
Other Plants  
Imp lements 
The s e  are d e s c r ib e d  in detail below and show the following spec ies to have 
been used : Ca l litris intratropica , Euca lyptus ?tetradonta , ?phoenicea , Meliaceae 
( ?Owenia ) , Euphorb iaceae ( ?Phy l lanthus ) , . Po lya lthia ho ltzeana , Phragmites 
aus tra lis (=karka) and Bambusa arnhemica . Woven f ibres may be attrib ted to 
Hibiscus tiliaceus or Brachychiton paradoxwn . 
Packing 
Paperbark leaves and bark (Me la leuca sp ; )  were found , as were the leaves of  
Parinari nonda . Fragments  of  Acacia sp . ( ?cunninghamii ) , Verbenaceae ( ?Vitex) 
and Phragmites austra lis were also noted . One phalange of the freshwater 
pandanus , Pandanus aquaticus , a specif ically inedible plant ( s ee Smyth and von 
Sturmer 1 98 1 : 2 7 ) , also occurred . 
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Fue l 
A number of scorched twigs that might  have been brought into the shelter to  
make f ire s were identified as Petalostigma sp . ,  Platysace arnhemica and 
Euca lyptus sp . 
Many of these plants  grow in the area today , though Smyth and von Sturmer 
( 1 98 1 )  do not record Cal litris ,  Po lya lthia or Platysace . Mos t  of the woods used 
for tools in Par ibari are ascribed the same use by modern informants , though a 
few plants  have unusual attribut ions , such as Peta los tigma which is ' food for 
emus ' ( Smyth and von Sturmer 1 98 1 : 28 )  and Phy l lanthus sp . which is  ' used as a 
lining in crocodile nest s ' (p . 2 9 ) . 
The hab itats of  the inedib le plants  extend from eucalyp t woodland to sandy 
flats , where Peta logstigma grows , to the swampy s tretches that support paper­
barks and bamboos . Desp ite the range evident in the list , none of  the p lants  
necessarily grew very far  from the £ ite . 
TERMITE NEST 
Several p ieces  of  charred termite nest were found in the lowest  level of 
Square KS (KS / 3) , which is  dated to  3 1 20 ± 100 BP . Basedow ( 1 925 : 1 0 8 )  and 
Spencer ( 1 928 : 7 7 5 )  record the use o f  termite bed as fuel in the Northern 
Territory and the material in KS / 3  documents  that this is  a fairly old practice . 
EUROPEAN MATERIALS 
European artifac t s  were found in both z one s . They were res tricted to the 
top level of  the midden zone , but  occurred in Leve l s  I and II  of  the non-midden 
zone . Th is distribu tion echoes features  of  the shell  distribu tion and confirms 
the integrity of the basic horizon tal  divis ion u sed in the analysis . All the 
items probab ly came into the area around the middle of the 1 9 th century as  
European influence percolated in  from the north coast . They therefore serve as  
dating evidence as  well  as  art ifac t s  in their own righ t .  
Glass  
Fourteen fragments  of  green and white glass and one blue glas s b ead were 
found in Levels  I and II of the non-midden zone . 
Iron 
Ten tragments  of  metal occurred in Level I of  both zones . These include 
seven fragments  of iron , two parts  of a metal spring and a nail 4 cm long . 
Cloth 
Fragments of  European cotton cloth come from the surface of  the midden zone 
and from amongst  the vegetable padding in the recesses  in the rock wal l . Red and 
khaki c lo th are found and f ive types of material are distingui shab le by colour 
and weave . Lewis ( 1 9 22 : 1 32 )  remarked on the s ight of  a number of cloth-wrapped 
packages in this area in the 1 870s . 
BONE IMPLEMENTS  
( Fig . 8 ) 
One hundred and thirty-four bone tools are clas sified below . 
Bipoints  ( Fig . 8a-d ) 
There are 22  b ipoints  in the collec t ion . Five ( 2 3% )  are intact and the 
rest all show the characteristic mid-shaft  bulge from which the two t ip s  taper 
off . Twenty-one ( 95% )  were made from mammal bones , 18 on an intact shaf t and 
the o ther three on a splinter . The remaining b ipoin t  was made from a fish bone . 
Intact b ipoints  range from 1 . 7 -3 . 7  cm in length and broken ones  from 1 . 2 -
4 . 5  cm . All were ground and polished into their present shape , with the actual 
tip formed by the intersect ion of  three or more tiny ground surface s .  
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Unipoints (Fig . Se-g) 
There are 2S of these implements , all of which are broken at the end 
opposite the point , with none showing the characteristic  mid-shaft  bulge of bi­
points . Twenty-two were made from mammal long bone , five from f i sh bone and one 
from a b ird bone . 
Unipoints with intac t t ip s  range in length from 1 . 0-3 . 2  cm and the broken 
ones  from 1 . 0-5 . 3  cm . They were all ground and polished into shape . The tip is 
formed by t iny intersec t ing plane s in 16  instances and of  the o ther tools three 
have bevelled t ip s  and one a round t ip . 
Bipoints  and unipoints  are technologically s imilar but unipoin t s  are 
somewhat shorter , which raises the possib ility that some small unipoints  may 
really be the broken t ip s  of b ipoints .  
Sect ions ( Fig . Sh) 
There are 30  sec t ions o f  worked bone . Twenty-nine are shaf t s  of  mammal 
bone and the other is a b ird bone . All are glo ssy and they may well  all be  
broken b ipoints  or  unipoints . Only three show s igns of  being ground into shape . 
Spatulate Points  ( Fig . S i-1)  
There are 3S of  these implements , all made on the shaf t of  a macropod 
fibula . Only one is intact  and it  is  9 . 2  cm long and made on the bone of  an 
immature animal . 
The tools were ground and polished into shap e . Mos t  fragments  have an area 
of  high gloss  at the t ip and along the convex surface  of the bone . This glo s s  
overl ies the ground surface , suggesting that the t o o l  was f i r s t  ground into 
shape and then polished , p o s s ib ly during use . 
U t il i sed Flakes ( Fig . Sn ,  o )  
There are 1 1  flakes of  mammal bone . Ten show a localised glo s s  and the 
other one has t iny chip s removed along one thin edge . They seem to have been 
used withou t any deliberate grinding or shaping . 
Inc ised Fragment s  (Fig . Sm) 
There are two flat p ieces  of bone with cu t or scratch marks on one surface . 
They are both small ( l . S  x 0 . 5  cm and 1 . 2  x 1 . 0 cm) and the marks are truncated 
at the edges  su �gesting that they were probab ly once part s  of  larger obj ect s . 
One p iece ( Fig . Sm) has a h igh gloss  or use-polish on one edg e ,  suggesting that 
it  migh t have been u sed to work p l iab le organic mater ial . 
Tubes ( Fig . Sp )  
There are three o f  these , but only the illus trated one has an intact c ir­
cumference .  They are all from sha f t s  of  b ird bone and the intact spec imen is  
part of  an  ulna . All  three are  ground at one end at least  and the grinding is 
overlain by a h igh glos s . 
Distribut ion 
The distribution of bone tools  at Par ibari is shown in Table  1 3 .  Ob servab le 
trends were tested by subj ec t ing the f igures to a logit analysis  on the propor­
t ions , as  well  as  a contingency tab le .  The following results  emerged : 
1 .  All points  (bipoints ,  unip o ints  and spatulate points )  increase over t ime 
in both zones . It should be borne in mind when cons idering this  trend 
that tools  deposited on the bedrock were probab ly subj ected to greater 
weathering and were more o ften destroyed than tho se dropped in other 
par t s  of  the depo sit . 
2 .  The proport ion of  b ipoints and unipoints  to spatulate points , and of  
b ipoints  and unipoints  to all the  other tool s , varies s ignificant ly 
between z ones . Spatulate points  predominate in the midden and b ipoints  
and unipoints  in the non-midden zone . Given that the deposit ion of  
these zones was successive , it app ears that spatulate points  were u sed 
more frequently in the early occupat ion , while b ipoint s and unipoints 
predominated later on . 
Non-mi dden zone Mi dden zone 
I mp l emen ts I I I I  I Tota l I I I I I  I Total  
B i  poi nts 6 8 1 15  3 4 7 
Un i  po i nts 12 5 1 18 4 6 10 
Secti ons  5 5 2 12 1 12 5 18 
Spatu l ate po i nts 4 3 7 6 1 7  8 3 1  
Uti l i sed f 1  a kes 1 2 3 4 4 8 
I n ci sed  fragments 1 1 1 1 
Tubes 1 1 1 1 2 
Tota l  29  24  4 5 7  1 9  4 5  1 3  7 7  
Table 13  Paribari : number of different bone implements, by 
zone and level 
Ethnographic evidence provides a broader perspective for these changes .  
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Meehan ( 1 9 7 5 : 1 5 8 )  notes that the Anbara people , who live near the mouth of  the 
Blyth River , formerly made and u sed spatulate points  to  winkle the meat out of 
shellfish . Spencer ( 1 9 28 : 7 9 7 - 9 )  recorded that the Kakadu people of  Oenpelli 
t ipped their s ingle- and mul t i-pronged spears with unipoints  and b ipoints  and 
used them for  f i shing and fowling . Thus the associat ion of relat ively more 
spatulate points with mo st  of  the mangrove/mudflat shells  is illuminated by 
Meehan ' s  f inding , whilst  the association of large numbers  of  fish remains with 
the points  in the upper two levels  of  the non-midden i s  equally apt .  Unfortu­
nately there are very few b ird bones in the deposit  to as sociate the use of 
spear tip s  with fowling , but further excavat ions in other sites in this area may 
provide such an associat ion . 
SHELL IMPLEMENTS 
Many broken shells  with sharp edges were found in the deposit s ,  which might 
have served to  cut and scrape ; Spencer ( 1 9 14 : 24 8 )  records that the Kakadu u sed 
freshwater mu ssels  as knives  at Oenpelli in 1 9 1 2 . Broken p ieces of  freshwater 
mu ssels  ( Ve Z esunio angasi )  and mangrove clams ( Ge Zoina eoa.xans ) may have had this 
funct ion in the plains sites where stone too l s  are rather rare . Never thele ss , 
I applied a r igorous  standard when ident ifying shell  tools and retained only 
p ieces showing def inite s igns l ike chipp ing around the edge and/or a high and 
idiosyncratic gloss . 
Eleven shell tools were identif ied , all of  them from Levels  I and II  o f  the 
midden zone . I do not take this  as  a strong indicat ion of  the chronology o f  
their use , because shells  were e spec ially well-preserved i n  these levels and i t  
is  difficul t  to spot use-wear o n  the friab le , chalky specimens found elsewhere 
in the dep o s it . 
Of the 1 1  tools , there are nine fragment s  of  Ge Zoina clams , with marked 
use-wear along the natural margin of the shell . Small flakes were detached by 
pressure or f laking on the inner surface and the scars were overlain with a 
marked glo ss . One freshwater mussel  shows the same u se-wear . The shells may 
have been used to  scrape a rather resistant material l ike wood or reed , which 
detached the flakes, and later they may have been used to scrape , smooth or work 
soft and p liab le material , from which the gloss  resulted . Repeated efforts  to 
replicate the s imilar gloss on stone too l s  has to date failed to  p inpoint  the 
material involved (Kamminga 1 9 7 7 : 2 1 1 ) . 
IMPLEMENTS OF WOOD AND OTHER PLANT MATERIALS 
(Plates 8 - 1 0 )  
Eleven wooden imp lements  were associated with numerou s wooden slivers and 
shavings ,  which indicate that woodworking was pract ised on the spot . The tools 
are restric ted to the top level of  the midden heap and many lay in the vegetable  
padding in the reces s  in  Square K6 . Several of these implements  are charred , 
which raises the strong possib i lity that their restr ic ted distribut ion may be  
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because many others were de s troyed by fire after being discarded in the living 
site . 
The tools are so clearly typed that I have grouped them according to the ir 
parallels in the ethnographic record : 
Point s (Plate 8a-c ) 
There are three point s .  Two are s l ivers of  wood with oval-sect ioned t ip s  
a t  one end . They were apparently fashioned with a sharp tool and the t ip s  are 
smooth and glo s sy , possib ly as  a resul t o f  use . One (Plate 8a) , made of 
Ca l litris intratropica , is  1 3  x 1 . 3  cm . The other (Plate 8b ) , made of 
Euca lyptus ?tetradonta , ?phoenicea , is 8 . 7  x 0 . 8  cm . The third point (Plate 8c )  
is broken at the t ip and was apparently whittled into shape . It  is 2 . 5  x 1 . 0 cm , 
with an oval cros s-sect ion . 
Spencer ( 1 9 1 4 : 358 , 359 )  records the use of  hard wooden tip s  on s ingle-pointed 
spears . I f  these are not spear t ip s ,  they might have been awl s , used in basketry 
and weaving ( Spencer 1 9 28 : 845-8 ) . 
Firest icks (Plate 8d-f)  
There are three firest icks . The positive s t ick of  P late 8d is 1 4 . 9  x 0 . 7  cm 
and has a c ircular cro ss-sec t ion and the characteristic smoothing at one end . 
There are two negat ive sticks . Plate 8e is  made from a Mel iaceae , perhap s 
Owenia , and is  5 . 4  x 1 . 0 cm . Plate 8f  is  from a Euphorb iaceae , perhap s Phy l lan­
thus . It  is  1 5 . 5  x 1 . 0 cm and part of  the characteri s t ic hollow is  visib le at 
one end . These tools  are s imilar to those no ted in use in the area by Leichhardt  
( 1 8 4 7 : 5 1 5 )  and later by Spencer ( 1 9 1 4 : 39 1 -2 ) . 
Spearthrower Knob (Plate 8 g )  
This cons ists  of  a short  wooden proj ect ion and a broken wooden st ick , 
bound with coiled bark-fibre string and stuck into a lump of  non-phenolic resin .  
Frank Gananggu confirmed it  as a ' woomera head ' . It  is  very s imilar to the knob 
of a Kakadu spearthrower as described by Spencer ( 1 9 1 4 : 3 7 6-8) . 
Mes sage St ick ( Plate 8h) 
The specimen i s  made of  Ca l litris intratropica . It  is  1 5 . 7  x 1 . 9 cm , with 
a flat rectangular cross-sec t ion . It  is  pointed at one end and rounded at the 
other and was apparently cut into shape . A linear des ign is incised into the 
wood on both surfaces . It  resembles some of  the mes sage st icks that Mount ford 
( 1 9 5 6 : 466-7 5 , Figs 6 7B , 68E , 68F) described from Oenpelli  in 1 948 . I do not 
know its mes sage , though Gananggu might have done so , but he denied this , 
suggesting that the st ick was used to catch lice and f leas . 
Hafted S t ick (Plate 8 i )  
A broken wooden stick of  Po lya lthia ho ltzeana , wi th a knob of  resin at one 
end , is 3 . 9  cm long , has an oval cross-sect ion and resemb le s  part of a decorated 
f irestick from the Oenpelli  area ( Spencer 1 9 1 4 : 39 7 , P late XXVII  No . 7 ) . 
Linkshaf t (Plate 9a)  
This  is a hollow tube made of  Phragmites austra lis , 26 . 0  x 1 . 5 cm . One 
end is sp lit  in four p laces for a distance of about 10 cm down the length of  
the tube . About 1 . 1  cm  from this  end there is  an intermittent r ing o f  resin 
showing the impression of  f ibre b inding . The o ther end is ragged and shows no 
signs o f  working . 
The p iece strongly resembles the shaft  of  a fishspear called kujorju , where 
prongs were driven into the tube and then bound into p lace with f ibres  and resin 
( Spencer 1 9 1 4 : 358-9 ) . 
Pipe (Plate 9b ) 
This  sp ec imen is  a segment o f  a bamboo , Bambusa arnhemica . It is  4 7 . 0  cm 
long , with part of  the circumference of  a hole visible at one end . The other 
end is cu t off and the ou ter face of  the bamboo is glo s sy for about 5 . 0  cm from 
the end . It resemb les  the Arnhem Land bamboo smoking p ipes  illustrated by 
several author s  (Elkin et a l .  1 9 50 : 1 0 2 -4 ; Mountford 1 956 : 389-90) . 
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Plate 8 Paribari : wooden implements from Level I of the midden zone ; 
a-c points : L5/ l - 1 3 ;  L5/ 1 - 1 2 ;  K6/ 1 - 7  
d firestick (positive) : K6/ l -4 
e-f firesticks (negative) :  K6/ 1 -2 ;  K6/ l-6 
g spearthrower knob : K6/ 1 -5  
h message stick: L5/ 1 - 1 4  
hafted stick: K6/l 
Plate 9 Paribari : two wooden objects from Level I of the midden zone 
a K5/ l - l l .  linkshaft showing mastic at one end, 
length 26 cm 
b K6/ l- 1 0, pipe, length 47  cm 
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Paperbark Mat 
The remains  of  sheets  of  paperbark were located in Square 03 , where they 
probably served as packing or simp ly ground cover . 
Weaving (Plate 1 0 )  
Three fairly large fragment s  of  woven f ibres occurred amongs t  grass  packing 
in Square L6 . They all consist  of long strands bound together by knotted hor i­
zontal threads . Two fragments  have tough thin s trands closely woven together , 
but the third ha s loose , coarsely woven thread s .  They may well  have been part s  
o f  basket s ,  many of  which were recorded in this  area ( Spencer 1 9 1 4 : 3 78-89 , 1 9 2 8 ) . 
String 
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Plate 1 0  Paribari : woven material from Level I of the midden zone 
Pieces of rolled f ibres occurred in the top level of Squares LS , L6 and K6 , 
and one is t ied into a kno t . One p iece was tentatively identified as either 
Hibiscus tiliaceus (cottonwood tree)  or Brachychiton paradoxum . Earlier writers 
(Tindale 1 9 2 6 : 1 1 S ;  Warner 1 9 3 7 : 4 9 3 )  have noted that the inner part of  Hibiscus 
ti liaceus was used to make rope in Arnhem Land . 
Resin 
Nine lump s o f  vegetab le resin were found in the top level of Squares KS and 
6 .  The exac t nature of  the resin has not been identif ied bu t resins were used 
by the Kakadu as mas t ic to haf t s tone axes ( Spencer 1 9 14 : 3S4-S) , for spearthrowers 
( 1 9 1 4 : 3 7 7 )  and for decorative work ( e . g .  1 9 1 4 : 4 2 7 ) . 
FLAKED STONE ARTIFACTS 
The analysis  o f  the f laked s tone artifac t s  i s  based on the princ ip les 
described in Chap ter III , which are elaborated in the typological analyses in 
Chap ters VII and VIII . 
Distribution and Density 
There are 46 1 flaked s tone artifact s  in the collect ion : 7 3  ( 1 5 . 8 % )  are 
implement s and the rest  was te flakes . 
The distribut ion of artifac t s  ( implemen t s  and was te flakes )  in the levels 
wi thin each zone shows the greatest  dens ity to  occur in the upper level of  the 
midden zone (Table 1 4 ) . 
Non-mi dden zone Mi dden zone 
Level tfos Dens i ty/m 3  Nos Dens i ty/m 3 
I 6 7  2 23  6 1  305 
I I 94 1 16 129 258 Table 14 Paribari : number and density of 
I I I  80 88 30 100 flaked stone artifacts, by zone and 
Tota l 24 1 120 220 220 level 
Raw Materials 
6 7  
Four types  of  raw materials are found , all locally available . Quartz ite 
and quartz  occur in the Kombolgie sandstone , quart z  and chert pebbles abound in 
stream beds and schists  underl ie sandstones in various p laces , including an out ­
crop near Nawamoyn , about 7 km away . 
The relative proport ions o f  dif ferent raw materials  in the deposit  are 
inves t igated in two analyses . First  (Tab le 1 5 ) , an analysis  of all f laked s tone 
art i fact s shows that quar tz is the mo s t  popular rock and that it is sligh tly 
more popular in the midden zone , wh ile chert is  relatively more important  in 
the non-midden . 
Zone 
Non-mi dden 
Mi dden 
Overal l 
Raw mater i a l  ( % )  
Qua rtz i te Qua rtz Che rt 
26 . 6  36 . 5  36 , l 
2 3 . 2 54 , 6  2 1 , 3 
2 5 , 4  4 5 . 1 28 , 6 
Sch i s t  
0 . 8  
0 . 9  
0 , 9  
Nos 
2 4 1  
2 2 0  
46 1 
Table 1 5  Paribari : percentage o f  flaked stone 
artifacts of different raw materials, 
by zone 
The second analysis  (Tab le 1 6 ) , of waste f lakes only , shows some varia tion 
between levels , but the overall numbers concerned are too small  to as sert 
statistical signif icance . I t  should be  noted that a maj or jump in the amount of  
quart z  present in the uppermo st  level of the midden zone reflec t s  a small cache 
of 35  f lake s  in a single square (16 ) , which may represent a few moments ' work by 
one person . 
Zone 
Non­
mi dde n 
Mi dden 
Level 
I 
I I 
I I I 
Overa 1 1  
I 
I I 
I I I 
Overal l 
Raw materi a l  { % )  
Qua rtz i te Qua rtz Chert Sch i s t  
33. 3 45 . 0  2 1 . 7 
26 . 8  39 . 1  32 . 9  1 . 2  
1 7 . 2 37 .4  4 5 . 4  
25 . 6  40 . 4  3 3 . 5 0 . 5  
13 . 5 78. 0 8. 5 
2 1 . 4  5 3 . 1 24 . 5  1 . 0  
40 . 0  48. 0 12 . 0  
2 1 . 4  60 . 5  1 7 . 6  0 . 5  
Rat io of Implement s  to  Was te Flakes 
Nos 
60 
82 
64 
206 
59 Table 1 6  
98 Paribari : percentage of waste flakes of 
25 different raw materials within each 
182 zone and level 
The numb er s  of was te flakes per implement are shown in Table 1 7 . The two 
zones are very similar ; in both cases  the quartz  f igure s are extremely dif ferent 
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from the other group s ,  showing a signif icance level of  less  than 1 % .  The tool/  
wa ste ratios contrast markedly with tho se found at s tone-working sites  like 
Jimeri and are in line with Spencer ' s  ( 1 928 : 844 )  ob servation that stone-tool 
making was rare in this  area . 
Raw mate ri a l  ( nos ) 
Zone Qua rtz i te Qua rtz Chert Sch i s t  Ove ra l l Table 1 7  
Non-mi dden 4 . 5  1 7  4 1 5 . 9  Paribari : number o f  waste flakes 
Mi dden 3 . 0  1 1  2 1 4 . 8  per implement for different raw 
Overal l 4 . 0  1 3  3 5 . 3  materials, by zone 
FLAKED STONE IMPLEMENTS 
There are 73 implement s c lassif ied and analysed below and distributed as 
in Tab le 2 1 . 
Points  ( F ig . 9 ) 
There are 1 2  intact and broken points , whose  chief features are set out in 
Tab les  1 8 -20 . They are very s imilar to the larger series from Jimeri with 
respect to raw material , shape and retouch . S ix are made of  quartz ite (Tab le 
1 9 )  and mo st  have curved bases (Tab le 20) , lenticular cross-sections and bifacial 
retouch (Tab le 2 1 ) . One quart z  p iece ( Fig . 9d )  i s  made on an end-struck f lake and 
has a square base . The only unifacial p iece is  a shaft  fragment (BS / 3 ) , which 
could have been part of a b ifac ial  point . Use-wear is evident on one intact 
point only ( Fig . 9b ) , which shows intense use in smoothing and u se-polish down 
both s ides . 
Raw materi a l  
Po i n ts Quartz i te Qua rtz Chert Total 
I ntact 1 4 5 
Butts 2 2 1 5 
Ti p 1 1 
Shafts 1 1 Table 1 8  Paribari : number o f  points of 
Tota l 5 2 5 12 different raw materials 
Base s ha pe 
Cu rved 
Sq uare 
End-struck Othe r Table 1 9  Paribari : relationship of 
base shape and striking 
platform of points 
Cros s-sect ion  
Lenti cu l a r  
Tri angul a r  
Domed 
9 
Reto uch 
B i fac i a l  Uni fac i a l  
10 
1 
1 
Scraper s (Fig . 1 0 )  
Table 2 0  Paribari : relationship of cross­
section and retouch type of 
points 
There are 1 1  scraper s , all  made of chert . Three were made on end-struck 
flakes , one on a s ide-struck flake and the bulb o f  p ercuss ion is  invisib le on 
the res t . 
The scrapers are all somewhat rectangular in shape viewed dorso-ventrally 
and they range in length from 2 . 0-3 . 3  cm . They are all  unifac ially retouched 
along one or  b o th sides with s calar and step f laking . Several of them show s igns 
of  utilisation , such as chattering , unifacial u se-wear and the detachment of 
small f lakes on the inverse sur face . 
There are f ive broken scraper s ;  four are made o f  chert and one of  quartz ite . 
Two are made on end-struck flakes which snapped o f f  near the tip . Unifacial u se­
wear and chat tering are apparent along several edge s . 
These implements  are very s imilar to the scraper-adzes  which are associated 
with bifacial points  at Jimeri I and II , as  regards raw material , shape , size , 
retouch and u se-wear . 
0 2 3 4 5 cm 
d 
a,b i ntact; N4/3-2, chert, curved base, Level  I I I , non-midden zone 
L5/3- 1 5, quartzite, curved base, use-wear on edge, Level I I ,  midden zone 
c,d butts; L5/3-4, quartz ite, cu rved base, Level 1 1 , midden zone 
L4/3, quartz, square base, Level  1 1 , midden zone 
Fig. 9 Paribari : stone points, all bifacially retouched 
I 
- -
, 
a 
� 
b 
0 2 3 cm 
a K5/2, b ifacia l ly  retouched, Level I I ,  midden zone 
b 04/1 , u n ifacia l ly  retouched, Level I ,  non-midden zone 
Fig. l 0 Paribari : two scrapers, both of chert 
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Bifacial Oval 
There is  one b i facially worked oval , made of  chert (NS / 4 ) . 
Fabricators 
There are six o f  these imp lements , of  which one is  of  quartz ite and the 
rest  of  quartz . They range from 2 . 8-3 . 4  cm in length and are generally somewhat 
rectangular in shape when viewed dorso-ventrally . Their chief feature is  a 
marked bruising at one or both ends , which is  as soc iated with b if acial retouch 
in four specimens and with unifac ial s tep-flaking in one imp lement . 
Cores/Core Scrapers 
Three quartz chunks range in length from 2 . 0-4 . 6  cm . One is  part o f  a 
large cry s tal . All yielded fairly s iz eable f lake s . One spec imen is  bru ised 
along one edge , suggesting that it  might have served as a hammer too . 
Oenpelli Polished Flakes (Fig . 1 1 )  
There are s ix intact and two broken p ieces in this group . O f  the intac t  
group , three a r e  of  quar t z i te and three of  cher t , wh ile the broken p ieces are 
made of quar t z i te . All have polish along one edge and the glo s s  overlies old 
scars in some instances , sugges t ing that the p iece was snapped and sub sequently 
reused . Four o f  the intact p ieces and two broken ones show br ight use-polish 
on one surface and dull  glo ss  on the o ther . One spec imen (Fig . l l a) has traces 
of  ma stic on the edge opposite  the polished edge and recalls the hafted specimen 
from Oenpell i ( Setzler and McCarthy 1 9 50) � though there is no conf irmation that 
this p iece wa s haf ted in the same way . 
0 3 cm 
l:::==::l:::::==:t::==:::! 
2 
a L6/1 , quartzite, mast ic on edge opposite · po l ished o ne, Level I ,  midden zone 
b 04/1 , chert, Level I, non-midden zone 
Utili sed Flakes 
Fig. 1 1  Paribari : Oenpelli polished flakes 
There are six intac t u sed f lakes , four of quar t z ite , one of quart z  and one 
of cher t . They are all somewhat oval in plan .  Four flakes show unifac ial use­
wear and one also has snap breaks . One quar tz  flake (L4 / 2 )  and one quar t z ite  
p iece (MS / 2 )  have smoothing along the margin . The quartz ite f lake is very 
reminiscent of the Oenpelli  polished flake with mas tic attached (Fig . l l a )  with 
respect to s ize , shape and cro s s-section ; though it carries no u se-polish , it  
points  to a potential overlap b etween these two classes o f  tools . 
There are f ive broken utilised flakes , one o f  quar t z i te , one of  quartz  and 
three of  cher t . One shows unifacial  u se-wear , three b ifac ial wear and the last 
has snapp ing on one edge . 
7 1  
Miscel laneous ( Fig . 1 2 )  
There are two p ieces . The first  (Fig . 1 2 )  is  a quartz ite f lake , 2 . 8  x 2 . 0 cm. 
It is oval in shape and one edge is bi facially retouched by the removal of  
alternate flakes . This  edge  i s  also heavily bruised and smoothed , as  though it  
was used to cut or scrape fairly hard material . 
The o ther imp lement (03 / 3 )  i s  a quartz ite f lake with steep s tep-flaking 
along one edge and smoothing u se-wear along another . 
0 2 3 cm 
Fig. 1 2  Paribari : quartzite flaked stone implement o f  miscellaneous type ;  
Level II, non-midden zone, 03/2 
Retouched Fragmen ts 
Unifacia l ly Retouched Fragments 
There are e ight fragments , two o f  quartz ite , two o f  quartz and four of  
chert . They all  show signs o f  s tep-flaking and scalar re touch and are  broken 
in at least  one p lace . 
Bifacia l ly Re touched Fragments 
There are four fragments , one of quartz ite , one of quart z  and two of  chert . 
They all show s igns o f  b ifacial f laking and are broken in at least  one place . 
Axes (Fig . 1 3 )  
There are two edge-ground axes , both of  hornb lende sch is t . One (Fig . 1 3a)  
is 7 . 3  x 6 . 6 x 2 . 7  cm . It is  U-shaped in p lan and slightly domed in cross­
sect ion . It  was apparently b ifacially flaked and then extensively ground on 
both surfaces  to form a cut t ing edge at one end . The second (Fig . 1 3b ) , 8 . 8 x 
6 . 7  x 2 . 4 cm , i s  oval in plan and lenticular in cross-section . It was bifacially 
flaked around the perimeter and then ground on both surface s towards the cutting 
edge . 
O 2 4 G em t:==::::l::::=::±:====I a N5/4-4, Level I l l , non-midden zone . 
b L4/4-4, Level I l l , midden zone 
Fig. 1 3  Paribari : two edge-ground axes, both o f  hornblende schist 
7 2  
Conclus ion 
The distribut ion of flaked s t one tools at Paribari is set out in Table  2 1 , 
which shows that they occur throughout the excavated depo s it . Unfortunately 
the numbers concerned are too small to have any s tatistical s ignif icance .  The 
chief feature of the assemblage is  that the relative number of  waste flakes 
sugge s t s  that the tool s  were no t produced in situ . The broader implicat ions of  
this finding will b e  discus sed in relation to other sites  in  later chap ter s .  
Non-mi dden Mi dden 
l e ve l  l evel Total 
I mpl ements I I  I I I  Total I I  I I  I Tota l Nos % 
Po i nts 
i ntact 3 3 2 2 5 6 . 9  
b utts 4 1 5 5 6 . 9  
t i ps  1 1 1 1 . 4  
s h afts 1 1 1 . 4 
Scrapers 
i ntact 1 2 1 4 7 7 1 1  1 5 . 0  
b roken 1 1 2 2 4 5 6 . 9  
B i fa c i a l  o val s 1 1 1 1 . 4  
Fabri cato rs 2 2 4 2 2 6 8 . 2  
Co res/  co re s c rapers 1 1 1 1 2 3 4 . 1 
Oenpe l l i  pol i shed  fl a kes  3 1 5 2 1 3 8 10 . 9  
Uti l i sed  fl akes 
i ntact 1 1 2 4 4 6 8 . 0  
b roken 1 1 1 3 1 1 2 5 6 . 9  
Mi sce l l aneous 1 2 2 2 . 7 
Retouched fragments 
uni  faci al  1 2 2 5 3 3 8 10 . 9  
b i  fac i a l  1 1 2 2 2 4 5 . 5  
Axes 1 1 1 1 2 2 . 7  
Total  7 12  16 35 2 30 6 38 73  100 . 0  
Table 2 1  Paribari : number o f  different flaked stone implements, 
by zone and level 
OTHER STONE TOOLS 
Abraded Pieces 
These are two small chert p ieces (03/ 1 , 04 / 1 )  about 2 . 5  cm long , ground 
along the side . Both come from Level 1 of  the non-midden zone . 
Hammers/Pounders (Fig . 1 4 )  
There are two hammer s .  One ( Fig . 1 4 )  comes from the top of  the midden and 
is a quar t z ite pebb le we ighing 2 6 2  gm , which has been u sed at both ends . 
The second (NS / 4 )  comes from the bot tom o f  the non-midden zone and is a 
quart z  p ebble  weighing 2 7 0  gm , which has also b een used at both end s . One 
surface is covered with a reddish glo s s , indicat ing that it was used to gr ind 
ochre . 
-
�====2�1 ==::::!1====� cm 
Fig. 1 4  Paribari : quartzite pebble used as hammer; 
Level I, midden zone, K6/ 1 
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OCHRE 
There are 4 2 5  lump s of ochre , varying in composition from less  to more 
clayey and coloured red , white , yellow , orange and purp le . Various features of 
their distribu tion are shown in Table 2 2 . 
Ochre i s  more densely distributed in the midden zone , s tres sing the relat ive 
richnes s  of this area . The weight and size of lump s is about the same throughout,  
except at the base o f  the non-midden zone where they are cons iderab ly b igger and 
heavier . The large pebble from the bot tom of the non-midden zone , NS /4  de scribed 
above , was clearly used to grind up this  material in the shelter , probab ly for 
use as paint . 
Non -mi dden zone M i dden zone 
Mean Mean 
We i ght  We i ght  Dens i ty We i ght  We i ght Dens i ty 
Level  Nos ( gm )  ( gm )  ( nos/m3) Nos ( gm )  ( gm )  ( nos/m � 
I 30 150 5 . 0  100 6 7  344 5 . 1 385 
I I  86 464 5 . 4  107 94 575  6 . 0  188 
I I I  77 849 1 1 . 0  86 7 1  2 7 7  4 . 0  233  
Overa l l 193 146 3  7 . 6  9 7  2 32 1 196 5 . 1 2 32 
Table 22  Paribari : number, weight and density of ochre lumps, by  zone 
and level 
GENERAL CONCLUS IONS 
Paribari is  a small ,  dry cave , situated high on an outlier on the plain , 
which contain s  some 3000 years of  occupat ional debris . It  is  unusual compared 
to other s ites excavated in this  area , preservation being so good that analysis  
of  its  contents allows us  to infer a number of  details  about human behaviour , 
inc luding patterns of  foraging , s ite use , technology and cultural change s over 
t ime . 
Forag ing Behaviour 
People brought items into the cave from different parts  of a local environ­
mental mo saic . Faunal remains seem to have been brought in mainly for food , 
though human bones were buried or cached . Bone , wood , resin and f ibres also 
served as artifac t s . Most  of  the animals represented are st ill locally avail­
able , with the no table excep tion of  Sarcophi lus harrisii , now ext inc t on mainland 
Australia . Quantit ies of mangrove/mudflat shells  are present in Paribari ,  and 
though they are no t locally availab le today (Wilkes 1 9 7 8 ) , they were probably 
collected on the mudflat s of the t idal East Alligator River before the mangroves 
there disappeared in recent t imes ( see Chap ters I and IX) . The same ob servat ion 
appl ies to the Phragmi tes reed , which grew thickly in the area in historic t imes , 
and possib ly to the nu ts  of the cycad palm , wh ich also  seems to have disappeared 
locally over recent year s .  
On the other hand , a wealth of  remains from specie s  still  locally availab le 
clearly points to prehistoric human foraging in mudflat s ( crab s ,  shellfish ) , 
freshwater streams and lagoons ( f ish ,  freshwater turtle s , mussels  and Ne lwnbiwn) , 
marshes and swamp s ( goose eggs , Eleocharis du lcis ) ,  woodlands (mammals , OWenia) , 
and monsoon forest  thicket s  (bat s , land snail s ) . A fragment of marine shell 
suggests  contact with the coast , but the possibility o f  trade and/or exchange 
needs to be borne in mind here . The actual extent of  human movements  that may be 
inferred from the data was probab ly about 8 km , in that this  is  where the nearest 
estuar ine mudflat s of  the East Alligator River lie . 
Site Use 
The organic remains do no t point to intensive use of the s ite at any parti­
cular season . Late wet season is  suggested by goose  eggshell , in that these eggs 
are best  harvested when the swamp water s drain af ter the heavy rains . Dry- season 
occupat ion may be inferred from the remains of  edible  p lant s :  early Dry from the 
prese�ce of pip s  from the fruits  of Termina lia ferdinandiana and of Trig lochin 
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tub er ; full Dry from Ne lumbo nucifera and Cycas media ; and late Dry from 
Eleocharis du lcis . 
Given the minimum numbers  o f  animal s  in the samp le , the numbers of  shel l f ish 
represented and the apparent u sage in Wet and Dry , i t  seems that site use  was 
sporadic , marked by per iods  o f  specific interes t  during which items were cached 
in the niches and recesses  of the midden z one . However , the site  Frobably served 
as  a short-term refuge from both rain and heat throughou t the year . 
Technology 
The f ine preservat ion of  many organic remains provides an unusually b road 
p icture of technology . Bone , shell , wood and stone tools  occur throughout and 
European materials appear in the latest  occupat ional stage s . Tool manufacture 
and maintenance act ivities are evident in the heaps of wood shavings that served 
as packing in niches ;  lump s of res in also suggest  haf t ing and refurb ishing o f  
bone , s t one and patently of  wooden too l s . S tone tools , on the other hand , do no t 
seem to have been e ither made or refurb ished on the spot . 
Shel l  was u sed to cut and scrape  organic material , though my strict  defini­
tion of a shell  tool probably much underestimates  the degree to which this  
practice occurred . 
The nature of  the tools  suggests  hunting (bone point s , wooden p o ints , s tone 
points  and spearthrower ) ,  f ire-making ( f irest icks ) , ochre-grind ing (hammerstone) ,  
transport o f  resource s  such as  shellfish and vegetable  foods (baske t s , twine)  and 
communicat ion with o ther group s (message s t ick) ; to which we may add cooking 
( charred bones )  and paint ing ( ochre) . Taken as a who le , the suite is s trongly 
reminiscent of  the material culture of  people living at Oenpelli  in 1 9 1 2 , as 
documented by Spencer ( 1 9 1 4 , 1 9 28 ) . He noted not only the positive aspects  of  
their technology , but also that they seldom , if ever , made s t one tool s , employ ing 
shell  to  cut and scrape , a f inding consistent with the p icture presented here . 
Spencer also attributed all these things to the Kakadu-speaking ' tribe ' , which 
is why I orig inally attributed the excavated collect ion to them (White 1 9 6 7b ) . 
With the wisdom of  hindsight , I should b e  considerab ly l e s s  keen to do so  today , 
since , though the technological p ic ture at  Paribari seems to  have p ers isted for 
some 3000 year s , I am unwilling to  claim l inguistic  or tribal longevity on these  
grounds . 
Cultural Changes 
Analysis  o f  the s ite contents was based on the field interpretation that a 
midden heap was deposited in the inner part of  the s ite before mos t  o f  the outer 
dep o s it accumulated , an interpretation supported by radiocarbon dating and the 
distribution of European material . Despite a marked degree of  dif ferential 
weathering of organic remain s in the t� o zones , certa in systemat ic change s  may 
b e  discerned . The most  s tr iking of the se i s  a shift  from p redominantly 
mangrove/mudflat shell s  t o  freshwater forms . This  is associated in part with 
a signif icant  shift  in b one-tool types , with spatu late points  predominat ing in 
the estuarine midden heap and b ipoints  and unipoints  in the later non-midden 
accumulat ion . U s ing ethnographic evidence for the funct ion of these  b one tools , 
I sugges t  a l ink between b ipoints and unipoints and f i sh ,  spatulate poin t s  and 
the consump t ion o f  mangrove snails  and mud whe lks . Unfortunate ly the small 
numbers o f  stone and wooden tools  prevent us  from inferring s ignificant cultural 
changes in these items over t ime . 
Summary 
People  u sed the Paribari site to camp , to s leep (b ark ma ts ) , to cache or 
bury their dead , to eat , to make and repair weapons and implement s  and for 
paint ing and decorat ion . The s ize o f  the recess and its rather precariou s  
posit ion suggest that it  could never have hou sed very many people at any one 
t ime , and I imagine that it would have been a mos t  unsuitable  p lace for small , 
l ively children and aged and decrepit  folk . The nature o f  the food remain s  
points  s trongly to its  ephemeral use through t ime . I see Paribari more as a 
p lace where one or two people might have camped on a hunt ing trip or rested 
comfortab ly in the cool shade , rather than a persistent  focus of  act ivities . 
I t s  integration in the wider pattern of  site  use in the area will be  handled in 
the conc luding chapter . 
V EXCAVATIONS ON THE PLAINS : MALANGANGERR 
THE S ITE 
( Figs 1 5 , 1 6 ; Plate 1 1 ) 
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Malangangerr is the Aboriginal (Erre) name of  a rockshelter about 1 km east 
of  the Eas t  Alligator River ( 1 2 ° 2 7 ' S ,  1 3 2 ° 5 7 ' E ) (Fig . l ) . I first visited it in 
Augu st 1 9 64 dur ing a survey with Frank Ganganggu , who identif ied it  as  a former 
camp ing p lace of the Erre people who had l ived and hunted in that area . 
The shelter is a south-facing reces s  in a block o f  mas s ive , sub -horizontally 
bedded quart z i te and quartz sandstone . The block , 9 - 1 0  m high , covers an area 
of  abou t 3000 m2 and is a residual of  the main Kombolgie sands tone escarpment . .  
The rece s s � who se maximum dimensions are 3 1  x 1 0  m ,  occurs  where the bedding 
planes are f iner , only 1 5-20  cm wide as  oppo sed to the more massive 1 . 5-2 . -0 m 
thick beds in the rest  of  the b lock .  The floor of  the shelter , slop ing downwards 
toward s  the p lain , suggested the accumulat ion o f  mater ial with in . 
The shelter is  fully expo sed on the south and par t ly expo sed at  the east  and 
west  ends . A narrow fringe of fairly tall trees along the outer edge of the 
recess  he lp s to shade it  from the sun and rain , though very little sunlight 
enters dur ing the winter month s . The overhanging rock protects mo st  of the 
recess from the rain and the drip l ine is visib le on the margins where rounded 
pebb les line shallow rill s . The nearest  source of  permanent water today is a 
billab ong 0 . 5  km to the east . 
Evidence of  present weathering in the shelter suggests  how it was probably 
formed . Stains on the rock wall  indicate the downward p ercolat ion of  iron­
stained solutions which infiltrated the bedding planes , decaying and detaching 
large b locks . Th is process  is also seen in the flat roof with its  detached 
Plate 1 1  Malangangerr : general view from southeast of the shelter before excavation ; scale in 
20 cm units 
� ef) a� 
a Excavation 1 964 
• Excavation 1 965 \ 
0 1 0  metres 
Fig. 1 5  Malangangerr: plan of site and excavations 
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Fig. 1 6  Malangangerr: site profiles 
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blocks lying below . Other evidence of  weather ing is provided by the smoothed 
edges and corner s of  mas sive blocks lying on the present surface of the shelter 
and in exfoliated fragments  of rock and heap s of weathered sand lying on the 
shelter floor . All of  these processes  are act ive today and can be seen at  o ther 
parts  of the residual , especially on the north s ide where the rock has been 
undercut to form a low recess . 
Signs o f  previou s human occupat ion comprised 1 0  circular hollows ground on 
slab s  of  rock wi thin the reces s  (Fig . 1 5 ) , similar to those no ted at  Parib ar i ;  
faded rock paintings of  red ' mimi ' f igures  on the back wall  and a few abraded 
stone too l s  scattered along the rill at the entrance . 
EXCAVATION 
Ma langangerr wa s the f i r s t  maj or s i t e  in the r e s earch p r o gramme and it was 
dug in 1 964  and 1 9 6 5 . In the in terval the aims of the research changed somewhat , 
as explained in Chap ter I I I , entail ing dif ferent methods of  excavation . 
The basic aim of  the f irst  f ield season was to  obtain a cu ltural sequence 
as expeditiously as  possible . Malangangerr was excavated for one month in 1 9 64 , 
from 24 Sep tember unt il 23  October , by my self and two or three Aboriginal 
helpers , of  whom Frank Gananggu was present all the time . Thus only one literate 
person was availab le to do all the excavat ion and recording . The deposit  was 
excavated with a trowel and bru sh in units  of  1 m2 • A series of levels  was 
removed , conforming as clo sely as possible  to the ob served s trat igraphy , and the 
positions o f  all recognised ar tifact s were three-dimensionally recorded . The 
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material was sieved by  the Aborig ina l helper s  using a large 0 . 25 in-mesh 
( 6 . 3 5  mm) metal s ieve mounted on a cradle . There were very f ew imp lement s  in the 
deposit  and it was clear that a large volume would  have to be removed to ob tain 
a representative sample . 
All the stone was retained to be  divided later into artifacts  and waste . 
Behind the dripline , where the midden was better preserved , all identifiab le 
fragments  of bone ( j aws , carapace and epiphyses)  and bone tools were retained . 
In front of  the drip l ine , where the midden was partly concreted , it was difficult 
to distinguish the bone and only larger fragments  were retained . I d id not check 
the sort ing of  bone as carefully in 1 96 4  as  I did the next year , so that the 
resultant  samp le should be regarded as providing only a very general picture of 
the faunal remains  originally depos ited . Finally , two column samples  were taken 
from the midden , to p rovide a more accurate  p icture o f  the content s .  
Becau se o f  the problems raised by the great  age of  radiocarbon samp les  from 
the 1 96 4  season , great care was taken in 1 96 5  in the collect ion of  larger samp les 
for further testing , as  descr ibed in Chap ter III . In addition , professional help 
was availab le on the excavat ions in the second season , allowing greater attention 
to be paid to sieving and the recovery of small art ifact s .  Finally , since the 
1 9 6 5  excavat ions at Paribari revealed a wealth of organic remains ( Chapter IV) , 
I dec ided to put more effort into recovering these data from Malangangerr than 
had been expended b efore . The work was carried out by two archaeologists  (J . P . 
White and myself)  and two Aboriginal helpers from 2 2 -2 9  Augu s t . One archaeologist  
excavated the deposit  and the o ther sorted  the mater ial . Small 0 . 25 in-mesh 
( 6 . 3 5  mm) sieves were u sed instead of  the large metal one and all recognised 
bone and artifact s were retained . Two more column samples  were taken from the 
midden . 
The full extent of  the excavat ion i s  shown in Figure 1 5 . It  covered an area 
of 29  m2 and represents  about one quarter of  the available  area within the 
shel ter . 
STRATIGRAPHY 
( Figs 1 7 - 1 9 ; Plates 1 2 , 1 3 )  
The depo sit  at  Malangangerr consisted  of  coarse  unstratif ied sands overlain 
by a stratified deposit  of  shell , bqne and ash , termed ' midden ' , with a ' transi­
t ional z one ' b etween the two . Bes ides thi s  vertical var ia tion there was a marked 
difference between the deposit  out side and ins ide the drip l ine . The outer 
dep o s it had a maximum of  1 20 cm of  sand overlain by abou t 6 0  cm of  midden , which 
was disturbed by roots  and wea thered by expo sure to rain . The inner dep o s it had 
a maximum of 80  cm of sand b etween large broken rocks , overlain by up to 1 00 cm 
of well-strat if ied , well-preserved midden . 
Sands ( Level III )  
The sands are  characterised by an  immature soil  profile  in  which there i s  
n o  clay shift , n o  illuvial B horizon and n o  evidence of  p edogenic development 
other than a sligh t  darkening' at the surface . Thi s  darkening migh t be attributed 
to the nature of  the parent rock , to inc ip ient prof ile development or to the 
accu�lat ion of  humu s .  The sands are f irmer at  the base than at the top and the 
colour varies from greyish brown ( 10 YR 5 / 2 )  at the base to very dark b rown 
( 10 YR 2 / 2 ) at the top , where sands meet the tran s i tional zone . The pH taken in 
Augu st  1 9 6 5  at the s ite was 6-6 . 5  throughout .  
Considering the general environmen t , it  is  l ikely that  the sands were 
derived locally from the abundant source o f  Kombolgie sandstone . Var iations in 
colour and texture might well  therefore be attributed to corresponding var iation s  
in the parent rock , but s ince the orig inal horizons have long s ince weathered 
away , there is no way to p inpo int their prec ise origin . They were probab ly 
transported into the site by wind , water and human agenc ies and these processes 
probab ly also produced sand from the shelter walls . Wind action is eviden t  in 
features like the dome of sand seen in the wes t  wal l  of Squares 4E-G ( F ig . 1 9 )  
and in addit ion wind might have carried sand into the reces s . Lack of  sorting 
sugges t s  that the sands were no t laid down by s treams bu t they might par t ly have 
been washed in by flash-floods . Water act ion is eviden t  in the subvertical 
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alignment o f  the basal mot t l ing , wh ich suggest s  dripp ing water . 
Whatever their precise source , the sands accumulated among st  large weathered 
blocks that li ttered the floor of the shelter when man first  camped there , giving 
it the app earance of present-day s i tes  l ike Obiri . It is important to note that 
the b locks were already smooth and rounded when peop le first  camp ed here and that 
some exfoliat ion of f lakes from parent blocks occurred dur ing the accumulation of 
the sands , in much the same way that it does in the shelter today . 
The only organic material  in the sands was charcoal , which occurred through­
ou t as discrete lump s and in f inely divided form . No hearths or marked concen­
trat ions of charcoal were found and the general poverty of organic remains can be  
largely attributed to weathering by wa ter (vert ical illuviat ion , seasonal 
fluctuat ions in water tab le and pH ) , wind and human act ivity . 
Transit ional Zone (Level II )  
This  i s  a very dark brown sand ( 1 0 YR  2/2 )  lying b etween the yellow-brown 
sand and the shell midden . It  contains  bone , charcoal and chalky fragments  of  
shell , whose physical condition apparently arises from being trampled into a 
slightly acid sand , rather than being washed or  dripped upon by rain . The 
cultural contents  of this  zone are thought to be a mixture of material deposited 
in the shelter during the f inal depo sit ion of the sands and left  by people who 
camp ed there during the earliest  accumulation of  the midden . 
Midden (Level I )  
This  is  a depo sit  of  gritty , silty sand with a heavy shell and bone additive . 
The colour of  the midden varies according to the contents  of  different lenses but 
is  generally dark grey ( 1 0 YR 4 / 1 )  to dark greyish-brown ( 1 0 YR 4 / 2 ) . Largely 
becau se of  the heavy shell additive , it  i s  h ighly alkaline , with a pH of  9 at the 
top and 8 . 5  at the bottom .  The midden probably accumulated faster than the 
underlying sand , since shell and b one comprise a good deal of  its  actual bulk . 
This rap id build-up helped to  preserve f iner elements  by protecting them from 
direct weathering . 
In the more shel tered part o f  the site a c learly stratified midden deposit  
reaches a dep th of 80 cm in  places . Concentrat ions of  bone , crab remains , shells , 
ash ,  charcoal and paperbark appear as  interdigitating lenses that seldom cover 
more than a square metre and represent small heap s of food debris ,  hearths and 
sleep ing mats . Two marked disturbances  were noted : the f irst  a small ob lique 
burrow in the north wall o f  Square 7D ( Fig . 1 7 ) , the o th er a large pit  in the east 
and north walls  of  Square 4G . 
No such fine stratigraphic feature; are found in the more exposed parts  of  
the midden ( Squares 2A-5A , OB-8B , OC- l C ) . The deposit , which is  80 cm at its  
deepest , contain s  shells  and bone in  a dark grey ( 1 0 YR 4 / 1 )  ma trix and has 
apparently been weathered by the vert ical illuviat ion o f  sl ightly acid solut ions 
trickling down the rock overhang and through dead leaves on the surface . As a 
result localised aggregat ions are found , where the shells  are chalky and both 
shells  and bones are covered with crystalline encru s tat ions . 
DIVISION OF THE DEPOS IT FOR ANALYS I S  
Sands (Level I I I )  
The sands were divided into two arbitrary levels , Illa (upper ) and IIIb 
( lower ) , of  approximately equal dep th . This  distinct ion was only made in 1 2  out 
of  29  sq�ares , where a suf f iciently large body of sand with few rocks occurred 
( Squares  2A-5A , 2B-8B and OC) . Material from the light-brown sand lying in 
narrow crevices between large rocks in the rest of  the excavat ion was treated as 
one unit , termed Level III . 
Transit ional Zone (Level II )  
This  was treated as a single unit , s ince there is no  doubt that it  
represents  a mixture of  mater ial s from dif ferent periods . 
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Midden (Level I )  
The midden was divided into an upper ( la)  and a lower ( lb )  leve l for 
analy sis . This  division , suggested by the analysis  of the column samples  ( see 
below) , wa s made fairly arb itrarily by dividing the midden in each square into 
two levels  of  approximately equal volume . 
Thi s  procedure was not possible for Squares lB , l C  and 3B , where the midden 
had been removed as  a single unit , or for Square 4G , where a large pit  disturbed 
the deposit . The mater ial from these four squares i s  listed s imp ly as Level I .  
Volumes o f  Level s  
The volumes of  the f ive levels  defined above were roughly calculated from 
the drawings o f  the excavated prof iles and are set out in Table  23 . 
Level Vol ume (m 3 ) 
l a  Upper mi dden 8 . 5 
l b Lower mi dden 7 . 0  
I Genera l mi dden 1 . 8  
Total mi dden 1 7 . 3 
I I  Tran s i t i ona l zone 3 . 7 
I l l a Upper  sand  4 . 1 
I I  l b  Lower sand  3 . 8 
I I I  Genera l sand  2 . 9  
Tota l sand  10 . 8  Table 23 Malangangerr: volume of 
Tota l vol ume 3 1 . 8  excavated deposit, by level 
DATING 
Sands (Level III )  
Table  24  lists  the radiocarbon dates for  the sands of  Level III . 
Date Leve l Squa re/sp i t 
Depth bel ow 
s urface ( cm )  · Years B P  
ANU- 19 1 I  l a  OC/ 12 104- 1 14 18 , 000 ± .  400 
Ga K-629 I I I b 5B/6 1 38 22 , 700 ± 700 
Ga K-628 I I  l b  2A/8 150- 154 19 , 600 ± 550  
ANU- 7 7a I I I b OC/ 15 1 34- 144 24 , 800 ± 1 , 600 
ANU- 77b I I I b OC/ 15 134- 144 2 2 , 900 ± 1 , 000 
Table 24 Malangangerr: radiocarbon dates for Level III 
The two samples  of ANU- 7 7  represent the NaOH-solub le ( a )  and -insolub le 
(b ) fract ions . The Laboratory report (by H .A .  Polach) s tates : 
S ince there is  no signif icant difference [between the two dates ] ,  
you may conclude that no intrusive carbon (young or old)  is  present 
in your site . The 7 7b is  the better of  the two dates and your 
interpretat ion should be based upon 2 2 , 900 ± 1 000 . 
ANU- 1 9  was approximately 60 cm below the base of  the midden in Square OC 
and ANU-7 7 above 30 cm lower . The positions of  GaK-628 and 6 2 9  are shown in 
Figure 1 8 , about 60 cm and 80 cm b elow the midden respectively . The four samples 
from Level I IIb were taken from squares about 3 -4 m apart . Clearly the ab solute 
depth o f  a sample below the present surface does not neces sarily reflect i t s  
relative age . The dates f o r  Level IIlb are in fairly clo se agreement when they 
are calculated to two standard deviations  (Polach and Golson 1 96 6 ) , ranging 
between 24 , 900 BP for the olde s t  reliable date (ANU-77b )  and 1 8 , 500 BP for the 
younges t  ( GaK-628)  ( see Polach et  al . 1 9 6 7 : 2 2 ,  1 968 : 1 8 5 -7 ) . 
It  i s  unfortunate that my radiocarbon allocat ion did no t permit dating of  
the top part  o f  the sand s . It is  therefore diff icult  to know whether the 
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considerab le time gap between the dated occupation in the sands and that repre­
sented by the overlying midden is merely a func tion of  the limited suite of 
radiocarbon date s , reflects a peak in occupat ion and/or  represents deflat ion of 
the deposits . 
Transitional Zone (Level II )  
As  mentioned in the sect ion on  stratigraphy , thi s  is  thought to be a zone 
of mixing b etween material s belonging to the upp er sands and the lower midden 
and for thi s  reason no radiocarbon dat ing was attemp ted . It  is impossible to  
j udge the t ime sp an of  the materials  though t to be  mixed together , because of  
the difficu lties  mentioned in the las t paragraph . 
Midden (Level I )  
The detailed strat igraphy o f  the midden would have demanded extremely 
careful excavat ion to isolate and date changes  in certain elements , such as 
shell compo sition and even tool types . However , my excavat ions were not 
directed towards this  end and my allocat ion of  radiocarbon dates allowed only 
two samples  to be dated . I chose  to date the limits  of the midden , taking one 
sample from the lowest  levels  ( F ig . 1 7 ;  Plate 1 3 )  and the other from j u s t  under 
the surface dust . The resul ts  suggest that the midden accumulated over the past  
6000  years (Table  2 5 ) . 
Date 
Ga K-626 
Ga K-627  
Level 
la 
l b  
Sq uare/ s p i t 
6C/ 1 
6D/4 
Depth bel ow 
s urface ( cm )  
8- 10 
85-90 
Years BP  
370 ± 80 
5 , 980 ± 140 
Table 25 Malangangerr: radiocarbon dates for Level I 
MIDDEN SAMPLES 
Four co lumn samp les were taken to define and analyse the contents  of  the 
midden . Table 26 indicates their position and the varying dep th of the midden 
in different par t s  of  the s ite . 
Samp l e 
1 
2 
3 
4 
Pos i t i on 
Wa l l  Squa re 
N 8 E ,  9E  
E 8E  
W 4G 
E 2 D  
Depth 
( cm )  
100 
90 
70 
45  
Table 26 
Malangangerr: position and depth 
of four column samples through 
Level I midden and Level II 
The f irst  three samples  come from protected parts  of  the site , the fourth 
from a more expo sed area near the drip line but s t ill  protec ted from the gro s s  
effects  of  direct water act ion , as in the midden fur ther out .  Each samp le covers 
900 cm2 and extends in dep th from the surface of  the midden to the bot tom of  the 
transitional zone . Samp les  2 ,  3 and 4 were removed in sp its  5 cm deep ( labelled 
1 - 10)  but sample 1 was removed in sp its  of  unequal dep th ,  to correspond more 
closely to the ob served stratigraphy . For logistic reasons the samp les were 
screened through a 0 . 25 in-mesh ( 6 . 3 5 mm) s ieve in the f ield and only the 
retained frac tion was analy sed . 
The samples  were divided into their different components  of shell , bone , 
crab remain s , charcoal , p lant remains ( fragments  of  b ark , roo t s ) , s tone ar tifacts  
and waste s tone ( exfol iated fragments , rubble , pebb le s ) . · Each group was weighed 
to express  its  density and the proportion of  different components  was then 
compared . The results  are shown in Tables 27 and 28 . Table 27 shows the relative 
proport ion of components  in each sp it of each sample . Table 28 shows the propor­
t ion of  different components  in each level as well  as their relative densit ies 
over t ime . 
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All samples  show an increase in the relative density of  component s over t ime 
(Table 2 7 ) , though the relative proport ion of  bone is  markedly greater in the 
lowest levels  of  the midden . There is , however , no ab solute increase in the 
amount of bone in these levels  and the relative increase is related to the lower 
density of  shell . The analy sis  supports  the interpretat ion that the early 
accumulat ion of  the midden occurred on a sandy surface and that shells  were 
tramp led down below it . 
Components ( % )  
Level Spi t Shel l Bone Crab Cha rcoal  Pl ant  Worked Unworked We i ght  stone stone ( gm )  
Samp l e  1 : 
1 73 . 8  1 .  0 0 .  1 9 . 5  1 .  2 0 . 5 1 3 . 9 826 . 9  
2 6 9 . 1 2 . 7  1 .  0 15 . 1 x 12 . 1  896 . 2  
l a  3 4 1 .  1 1 . 6 3 . 0 2 . 8  x 5 1 .  5 487 . 1 
4 9 1 .  6 x 2 . 4  1 .  5 x 0 . 8 3. 7 1487 . 8 
5 79 . 1 1 . 6 6 . 0  0 . 8  x 12 . 4  460 . 8  
6 7 7 .  5 1 . 8  3 . 7 1 . 8  x 1 5 . 2 2 1 1 .  7 
7 93 . 1 0 . 9 0 . 4  0 . 2  x 5 . 4  1042 . 9  
I b  8 84 . 0  1 .  6 0 . 8  0 . 3 x x 13 . 3 4 39 . 0  
9 7 1 .  5 1 . 6  x x x 1 .  5 25 . 4  5 16 . 0  
10 85 . 2  2 . 2  x x x x 12 . 6  6 9 1 . 7 
1 1  12 .  1 34 . 0  0 . 6 5 3 . 3 168 . 3 
Sampl e 2 : 
1 44 . 4  1 .  2 1 .  0 7 . 4  6 . 8  39 . 2  3 1 1 . 4  
2 68 . 5  3 . 0 1 . 4  8 . 1 1 .  9 1 7 . 1 470 . 1 
3 49 . 5 2 . 5  4 . 3 6 . 8  x 37 . 0  104 . 5  
l a  4 80 . 5  2 . 2  3 . 4 2 . 9  x 1 1 . 0  102 . 8  
5 85 . 3  0 . 6  1 .  2 2 . 2  x 10 . 7 698 . 0  
6 66 . 4  x 1 .  2 0 . 8 3 1 . 6  402 . 1 
7 87  . 6  x 1 . 6  0 . 5 x 2 . 4  7 . 9 203 . 8  
8 65 . 4  x 1 .  7 0 . 8  x 32 . 1  152 . 1 
9 7 1 .  3 1 .  3 1 .  0 1 .  2 x 25 . 2  202 . 9  
10 45 . 7  0 . 6  0 . 2 0 . 6  0 . 1 52 . 8  82 . 9  
I b  1 1  72 . 0  2 . 0  0 . 5 0 . 4  x 25 . 1  152 . 8  
12 68 . 6  3 . 5 0 . 2 0 . 5 x 27 . 2  185 . 7 
13  50 . 3 10. 2 0 . 2  0 . 2 39 . 1 122 . 8  
14 14 . 4  0 . 5 85 . 1 2 0 . 1 
lf.i 0 . 1 3 1 .  5 0 . 4  0 . 1 6 7 . 9  75 . 7  
16 0 . 2 17 . 6  . 0 . 4  8 1 . 8  79 . 0  
I I  17 8 . 5 0 . 2  0 . 2 9 1 . 1 4 0 . 0 
18 0 . 9  2 3 . 0  0 . 6  75 . 5  32 . 2 
Sampl e 3 : 
1 50 . 0  0 . 6 0 . 1 4 . 0  1 .  3 0 . 6 4 3 . 4  1364 . 1 
2 80 . 4  1 . 1 x 8 . 5  x x 10 . 0  720 . 3 
3 85 . 3  2 . 0  0 . 2 5 . 9  x 6 . 6  837 . 5 
l a  4 70 . 5  0 . 4  1 .  3 5 . 4  x 22 . 4  5 75 . 5  
5 87 . 4  1 . 1 1 .  9 7 . 6  2 . 0  565 . 3 
6 85 . 3  1 .  1 1 .  0 5 . 2  7 . 4  620 . 7 
7 83 . 5  0 . 9  2 . 0  4 . 4  9 .  1 6 1 1 . 6  
8 7 3 . 3 1 . 0  4 . 3  3 . 6  x 17 . 8  5 2 7 . 8  
9 83 . 6 2 . 3  4 . 0  2 . 0  0 . 1 8 . 0  379 . 5 
I b  10  73 . 7 5 . 6  2 . 2  2 . 5  0 . 2  15 . 8  152 . 1 
1 1  62 . 3  4 . 5  0 . 9 1 . 2  x 3 1 . 1 19 1 .  9 
12 3 1 .  6 9 . 0  0 . 3 1 .  5 x 5 7 . 5  158 . 3 
13  5 . 2  1 1 .  6 0 . 7 0 . 2 10 . 8 7 1 .  5 154 . 6  
14 2 . 6  19 . 5  0 . 3 1 . 0  76 . 6  5 9 . 7 
Sampl e 4 :  
1 65 . 5  3 . 8  x 1 . 8  1 . 8  28 . 1  387 . 4  
2 75 . 5  4 . 8  0 . 8  0 . 2  0 . 2  18 . 4  290 . 7 
l a  3 84 . 0  2 . 8  4 . 2  x x 0 . 2  8 . 5 442 . 0  
4 94 . 7  1 .  2 2 . 0  0 . 1 0 . 1 1 .  9 600 . 1 
5 94 . 1 1 . 1 1 . 2  3 . 8  374 . 3 
6 94 . 9  0 . 8  0 . 5 3 . 8 355 . 9  
I b  7 9 1 , 1 2 . 0  0 . 1 6 . 7  292 . 8  
8 72 . 9  7 . 5 19 . 5  1 76 . 8  
I I 9 16 . 5 9 . 0  7 3 . 9 37 . 5  
x = present but i n  i n s i gn i fi cant amounts 
Table 27  Malangangerr :  percentage by  weight of components of four 
column samples through Level I midden and Level II, by 
spit 
Components ( % )  
Sampl e Shel l Bone Crab  Cha rcoa l  P l ant  Worked Unworked We i ght  
Den s i ty/ 
s tone s tone ( gm )  un i t  vo l ume 
Level  l a  - Upper Mi dden 
1 76 . 0  1 . 2  2 .  1 5 . 9  0 . 2  0 . 4  14 . 1  4 158 . 6  92 . 4  
2 7 1 . 4  1 . 2  1 .  5 3 . 9 1 .  3 0 . 2  2 0 . 5 2292 . 6  6 5 . 5  
3 74 . 1 1 .  1 0 . 8  5 . 6  0 . 3 x 18 . 1 5 2 35 . 0  149 . 1 
4 84 . 5  2 . 4  1 .  7 0 . 4  0 . 3 10 . 7 2094 . 5  83 . 8  
Level  l b  - Lower Mi dden 
1 84 . 5  1 .  5 0 . 6  0 . 3 x 0 . 3 12 . 8  290 1 .  5 64 . 5  
2 58 . 8  4 . 9 0 . 4  0 . 6 0 . 1 35 . 2  994 . 0  24 . 8  
3 6 3 . 5 4 . 0  2 .  7 2 . 3 0 . 1 1 .  1 26 . 3  1562 . 2  52 . 1 
4 88 . 8  2 . 6  0 . 3 0 . 1 8 . 2  82 5 . 5  55 . 0  
Level  I I  - T ran s i t i onal  Zone 
1 12 . 1 34 . 0  0 . 6  5 3 . 3 168 . 3 28 . 0  
2 0 . 3 16 . 5  0 . 2  0 . 1 82 . 9  15 1 . 2  10 . 1 
3 2 . 6  19 . 5 0 . 3 1 .  0 76 . 6  5 9 . 7 1 1 . 9 
4 16 . 5 9 . 0  7 3 . 9 37 . 5  7 . 5  
Note : the dens i ty mea s u rements i n  the 
x l cm ( 900 cm 3 ) 
l as t  col umn expres s we i gh t  p e r  un i t  i n  a 
un i t 30 x 30 
x = present but  i n  i ns i gn i fi cant amounts 
Table 28 Malangangerr: percentage by weight of components of four column 
samples through Level I midden and Level II and overall density, 
by level 
SHELL ANALY SIS  
Shells  from four environment s  occur in  this  deposit : mangrove/mudf lat , 
freshwater , terrestrial and mar ine . 
Mangrove /mudflat species 
Potamididae : Cerithidea anticipata 
Te lescopium te lescopium 
Ellob iidae : Cassidu la angu lifera 
Cassidu la rugata 
El lobium aurisjudae 
Nerit idae : Neritina crepidu laria 
Nerita Zineata 
Geloinidae : Ge loina coaxans 
Freshwater species 
Hyriidae : Ve lesunio angasi 
Terrestrial species 
Camaenidae : Xanthome lon sphaeroideum 
Arneme lassa creedi 
Marine sp ecies 
Trochidae : Trochus ni loticus 
8 7  
Di screte heap s o f  shell were ob served during the excavation , but perceived 
constraints  of time prevented me from digging these out as discrete units  (pace 
Allen 1 9 7 7 ) . Ins tead , four column samples , taken as described above under Midden 
Samp l ing , were analysed to character i se the midden and its  content s (Tables 29 , 
30) . Mangrove /mudf lat species predominate in all case s . Two species , Nerita 
lineata and Trochus ni loticus , are not entered because they occurred only as 
isolated sp ec imens dur ing the excavat ion . 
The data of  Tables 29 and 30 were analy sed according to a s tat istical 
procedure that involved taking the square root of  densities  in Tab le 30 in order 
to keep the var iance homogeneous within group s . 
The first  quest ion concerned the integrity of  the midden as a discrete unit . 
This is supported by an analysis  of  variance that shows Level I I  to be  s ignifi­
cantly dif ferent (at  the 5% level)  from Level s  la  and b ,  which are not  signifi­
cantly different from each other . 
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Level Spi t 1 2 
Sampl e 1 :  
I a  
1 58 . 0  
2 69 . 5  x 
3 86 . 8  0 . 5  
4 95 . 9  
___ ...:;.5 7 1 . 7 0 . 7 6 2 5 . 2 28 . 4  
I b  
7 7 . 6  68 . 7 
8 7 .  4 39 . 3 
9 1 . 6  2 1 . 2 
=-=------'1�0 x 46 . 1 I I  1 1  4 2 . 7 
Samp l e  2 :  
I a  
1 5 1 .  2 
2 39 .  7 0 .  5 
3 4 7 . 7 0 . 4  
4 33 . 0 0 . 6  
5 5 5 . 9 5 . 4  
6 55 . 8  4 . 1 
7 42 . 6  8 . 7 
---�8 19 . 0  5 . 3 
I b  
I I 
Sampl e 3 : 
I a  
9 8 . 7 5 . 3  
10 4 . 8  8 . 2  
1 1 0 . 6  1 3 . 6  
12 0 .  2 5 .  2 
1 3  0 . 8  
14 
15 
16 
1 7  
1 8  
1 19 . 4  
2 20 . 5 
3 1 3 . 8  1 . 4  
4 36 . 3 0 .  1 
5 35 . 0 0 .  3 
6 2 5 . 6  4 . 5 
7 33 . 0  1 3 . 0 
---�8 2 3 . 6  22 . 0  
I b  
9 16 . 1 2 . 0  
10 1 7 . 0 4 . 2  
1 1  32 . 0 5 . 4  
12 30 . 9 7 .  2 
13  1 . 3 
------,1,..,.4 12 . 5 
Sampl e 4 :  
I a  
1 14 . 0  
2 35 . 5 
3 49 . 4  
4 26 . 1  
5 14 . 1 
---�6 14 . 0  
I b  7 1 1 . 0  
8 9 . 6  
""II=---�9 
x 
0 . 2 
0 . 2 
0 . 5 
2 . 3 
1 . 2  
1 . 2  
4 . 6  
3 
Spec i es ( % )  
4 5 6 7 8 9 
0 . 5 26 . 7  12 . 6  
0 . 2  15 . 6  10 . 2  
1 .  5 0 . 1 
4 . 2  
0 .  5 0 .  1 
0 . 2  0 . 1 
0 . 5 7 . 9  0 . 9 
0 . 8 1 . 2  0 . 2 
1 . 2  2 1 . 6  0 . 2  
4 . 8  24 . 7  0 . 4  
3 . 0 1 1 . 1 0 . 1 
4 . 5  40 . 1 0 . 4  
3 . 5 69 . 7  x 
1 3 . 1 38 . 2  
12 . 4  40 . 5  
0 . 7  2 1 . 0  18 . 2  
0 . 3 50 . 7 5 . 3 
0 . 4  34 . 0  2 . 5  
4 . 4  49 . 4  
4 . 5 28 . 1 0 . 2 
1 1 . 4  2 1 . 4  x 
16 . 8  25 . 4  0 . 3 
13 . 4  50 . 6  
3 . 9 74 . 5  0 . 3 
1 . 5  82 . 7  0 . 5  
5 . 2  78. 2 0 . 8 
8 . 4  82 . 6  0 . 2  
0 . 8  98. 4 
100 . 0 
100 . 0  
100 . 0  
100 . 0 
2 . 9  
1 .  7 
3 . 7 
9 . 5  
9 . 4  
5 . 7  
1 . 4  
2 . 2  
4 . 4  
5 . 6  3 . 3 
0 .  5 x 
x 0 . 2 
0 .  1 1 .  4 
0 . 2 6 . 8  
0 . 1 
1 . 1 1 . 5  
1 . 1 1 . 5  
0 . 4  x 
3 . 2 0 . 1 0 . 2  
1 5 . 0  
12 . 6  
5 . 9  x 
7 . 3 
6 . 2  
1 1 .  7 
7 . 3 
2 . 3 
1 .  6 
3 . 4  x 
4 . 2  7 . 2 x 0 . 2 69 . 0  
0 . 1 64 . 6  
x 77 . 9  
1 . 8  44 . 9  
3 . 4  5 3 . 9  
8 . 1 5 1 . 6  
8 . 1 2 1 . 9  
2 . 6  6 . 1 4 . 7  0 . 2  2 . 1 
12 . 2  26 . 2  
5 . 2  65 . 2  
8 . 0  62 . 0  
5 . 9  5 1 . 0  
4 . 6  48 . 7 
9 7 . 4  
8 1 .  3 
1 . 2  7 3 . 4 
0 . 4  52 . 0  
1 .  7 34 . 6  
1 . 3 65 . 8  
3 . 4  7 1 . 7 
4 . 4  74 . 2  
3 . 2  79 . 1 
3 . 0  78 . 2  
1 . 5  98 . 5 
0 . 3 5 . 5  1 . 0  0 . 1 
5 . 2  1 1 . 7 x 
0 . 2 6 . 3  0 . 9 
0 . 2  10 . 0  
0 . 4  2 3 . 6 
0 . 1 1 5 . 9  x 
0 . 1 1 1 . 4  x 
0 . 4  8 . 4  
0 . 3 5 . 4  
1 . 2  7 . 4  
3 . 2 
7 . 6  
4 . 9  
0 . 8  
0 . 9  
0 . 2  
0 . 2  
0 . 2  
1 .  3 
6 . 2  
7 . 9  0 . 2 0 . 1 
4 . 3 x 
9 . 2  
5 . 5  
7 . 6  
6 . 0  
5 . 3  
4 . 4  
x = present but i n  i n s i gn i fi cant amounts 
We i ght  
( gm )  
609 . 0  
6 18 . 4  
2C'2 . 4  
1 364 . 7 
36 3 . 9 
164 . 3 
969 . 0  
368 . 0 
367 . 0 
588 . 8 
2 1 .  1 
1 38 .  1 
32 1 .  5 
5 1 .  9 
82 . 6  
596 . 4  
266 . 0  
1 78 . 2  
99 . 2  
144 . 5 
37 . 9 
1 10 . 2  
12 7 .  3 
6 1 .  6 
2 . 9  
0 .  1 
0 . 2  
0 . 3 
68 1 .  9 
5 77 . 3 
7 1 3 . 0  
364 . 1 
494 . 1 
528 . 8  
5 1 1 .  9 
386 . 8  
3 1 7 . 6  
1 12 .  9 
1 1 9 .  7 
49 . 9  
8 . 0  
1 .  6 
2 5 3 . 6  
2 19 . 3 
370 . 7 
568 . 5 
35 1 . 1 
338 . 0  
267 . 2  
128 . 8  
6 . 2  
Table 29 Malangangerr : percentage by weight of different shells in four 
column samples through Level I midden and Level II, by spit 
The next ques t ion was whether spec ies are differentially distribu ted over 
time and space . An analysis of  variance shows marked trends for three sp ecies : 
1 .  Cerithidea anticipata differs signif icantly between levels  and the 
samples  are no t homogeneou s regarding mean value s .  
2 .  Te lescopium te lescopium shows a signif ican t  varia tion in the overall  mean 
value between samples , as well as between Level s  la and b .  The inc idence 
in Level II  is  no t signif icantly dif ferent from that in lb due to the 
high proport ion found in Samp le 1 of Level lb . There is also a dif ference 
b etween samples  within the level s .  
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Spec i es ( % )  We i ght Dens i ty/ 
Sampl e 1 2 3 4 5 6 7 8 9 ( gm )  un i t vol ume 
Level l a  - Uppe r Mi dden 
1 80 . 0  0 . 1 0 . 7  1 1 .  6 4 . 6  2 . 5  x 0 . 2 0 . 3 3 1 58 . 4  70 . 2 
2 49 . 4 3 . 7 5 . 6  3 1 .  9 2 . 8  6 . 3  0 . 3 x 16 34 .  7 46 . 7 
3 24 . 7  2 . 6  2 . 8  5 7 . 2  1 . 1 9 . 1 2 . 1 0 . 1 0 . 3  387 1 . 4  1 10 . 6  
4 28 . 0  0 . 7 1 .  6 59 . 6  2 . 9  6 . 9  0 . 2 0 . 1 1 76 3 . 2 70 . 5  
Level l b  - Lowe r Mi dden 
1 5 . 9  49 . 3  5 . 8  3 1 .  6 0 . 1 5 . 9  0 . 5 0 . 9  245 7 . 1 54 . 6  
2 5 . 8  6 . 5 6 . 2  76 . 3  0 . 1 5 . 1 x 583 . 7 14 . 6  
3 2 1 .  7 10 . 7 8 . 2  4 7 . 5 0 . 2 1 1 .  7 x 994 . 9 33 . 2 
4 12 . 2  1 . 8  3 . 7 76 . 6  0 . 2 5 . 5 734 . 0  4 9 . 0 
Level l l - Trans i t i  ona l Zone 
1 42 . 7  12 . 4  40 . 5  4 . 4  2 1 . 1 3 . 5 
2 100 . 0 0 . 5 0 . 03 
3 12 . 5 B i .  3 6 . 2  1 . 6  0 . 3 
4 1 .  5 98 . 5  6 . 2  1 .  2 
Note : the den s i ty measurements in th e l as t  col umn express  we i ght  pe r uni t i n  a un i t 
30 x 30 x l cm ( 900 cm3 )  
1. Cerithidea anticipata 6. Ellobium aurisjudae 
2. Telescopium telescopium 7. Velesunio angasi 
3. Cassidu/a angulifers and C rugata 8. Xanthomelon sphaeroideum and 
4. Geloina coaxans Arnemelassa creedi 
5. Neritina crepidularia 9. U n ident if iab le  
Table 3 0  Malangangerr: percentage by weight o f  different shells i n  four column samples 
through Level I midden and Level II and overall density, by level 
3 .  Ge loina coaxans shows a s ignificant difference between the sample mean 
values within and between leve l s , but when all three levels  are compared , 
samples  are homogeneou s regarding mean values .  
In o ther words the changes involved represent a decrease in Ge loina and 
Te lescopiwn over t ime and a marked increase in Cerithidea . 
A within-level test  supports  these trend s ,  as seen in an analy sis  to see 
whether correlat ions among proport ions are tho se which one would expect du e to 
the constraint of  summing to 1 .  
1 .  Within Level la Cerithidea and Ge loina are more negatively correlated 
than one would exp ect by chance : when one drop s ,  the other rises . On 
the other hand , Te lescopiwn and Cassidu la , as well  as  Te lescopiwn and 
El lobiwn , are more positively correlated than one would expect by chance . 
2 .  Wi thin Level lb , El lobiwn and Ge loina are negatively correlated , while 
Cerithidea and El lobiwn as well as Cassidu la and El lobiwn are positively 
correlated . 
Thus the relationship s between species vary in the two levels , suggesting that 
patterns of  coexistence in shell  beds and/or pat terns of  human harves ting and 
garbage dispo sal were no t neces sar ily cons is tent over t ime . The comp lementary 
distribut ion of  Cerithidea and Ge loina ob served in the previous  analysis  is  
confirmed by the trend in Level la , bu t the pattern of  Te lescopiwn distribut ion 
seen in the p revious analysis is no t .  
Finally , the numbers of  freshwater mu ssels  ( Ve lesunio angasi )  were too 
slight to support statist ically meaningful statements , but their distribut ion 
is worth not ing . They are restricted to the upp ermo st  part of the deposit , in 
a similar fashion to the trend ob served at Paribari , but , whereas their late  
increase there was accompanied by a drop in  mangrove species , no such pattern is 
evident at Malangangerr . 
BONE ANALY SIS  
Bone occur s in the midden and in the transit ional zone below ,  but  given the 
rather inadequate excavation procedures of 1 9 64 , it can give bet ter informat ion 
on the range of animals present than the numbers of individuals  present . 
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Mammal s  
The following mammal s  were identif ied mainly according t o  mandibles : 
Peramelidae : 
Phalangeridae : 
Isoodon macrourus 
Trichosurus arnhemensis 
Petaurus breviceps 
Pseudocheirus dahli 
Antechinus be l lus 
Macropus anti lopinus 
Macropus agi Zis 
Pe troga le brachyotis 
Pteropus scapu latus 
Mesembriomys gou ldii 
Bandicoot  
Possum 
Petauridae : 
Dasyur idae : 
Macropod idae : 
Pteropodidae : 
Muridae : 
Gliding pos sum 
Ringtail possum 
Fawn marsupial mouse  
Ant ilop ine kangaroo 
Sandy wallaby 
Rock wallaby 
Flying fox 
Rabb it  rat 
The range is  s imilar to that found at Paribari and Nawamoyn excep t that 
Sarcophi lus harrisii is  ab sent here , there is  only one species of  murid , and 
there are several species of  pos sums . All the Malangangerr mammals  are locally 
available  today and were probably caught on the plains or in the rocky foothills  
of  the e scarpment . 
The minimum numbers of  mammal s  in each level of  the depo s it , on j aw count s ,  
are given in Tab le 3 1 . 
Level 
Spec i e s  l a  l b  l I I  Tota l 
lsoodon macrourus 5 5 3 2 15  
Trichosurus vulpecula 5 2 3 10 
Petaurus breviceps 1 2 
Petropseudes dahli 2 2 
Antechinus bel/us 1 
Macropus antilopinus 1 1 1 4 
Petrogale penicillata 3 2 2 8 
Wal/abia agilis 3 2 2 8 
Pteropus scapu/atus 1 1 Table 3 1  
Mesembriomys gou/dii 2 1 4 
Malangangerr : minimum number of different 
Total  24 13  1 1  7 55  mammals, by level 
Fish 
Fish remains , including verteb rae , r ib s  and otolith s , occurred throughout 
Levels  I and II , but no specific identif ications could be made . 
Rep t iles 
Rep t ile remain s  inc lude skull fragments , limb b ones , carapace and p lastron . 
The following species , all of  which occur locally today , were ident if ied on j aws : 
Boidae : 
Varanidae : 
Agamidae : 
Python sp . 
Varanus sp . 
Gen . indet . 
Chlamydosaurus kingi 
Python 
Goanna 
Agamid lizard 
Frilled lizard 
Fre shwater tur tles  were also clearly eaten at  the site because  numerou s 
p ieces of carapace and p lastron occurred in Level s  I and II . No spec if ic 
identif icat ions could be made , however , s ince no j aws were found . 
The minimum numbers o f  rep t iles calculated according to j aw counts  are given 
in Tab le 32 . 
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Level 
Spec i es l a  l b  I I I  Tota l 
Python sp. 1 1 1 3 
Varanus sp. 2 2 3 7 
Agamid sp. 2 2 3 7 
Chlamydosaurus kingii 1 1 Table 32  Malangangerr: minimum number of 
Total 6 5 6 1 18 different reptiles, by level 
Birds 
Fragments  of  b ird long b on e s  occurred throughout the deposit . Pieces of 
eggshell  were also no ted in the upper midden , belonging to two b irds , Anseranas 
semipalmata , the magp ie goose , and Dromaeus novaeho l landiae , the emu . These 
data sugge st some seasonality of  s ite use : goo se eggs are harvested in the late 
Wet , while emu egg s are availab le in the Dry (R . Schodde pers . comm . ) . 
Crab s 
Crab claws occurred throughou t Level s  I and II  and marked concentrat ions 
were noted , some of these being reflected in the components  of  the column samples 
(Tables  27 , 2 8 ) . The claws belong to the small mudflat crab Sesarma mainly , 
bu t there are also a few large claws o f  the large mangrove crab Scy l la serrata . 
HUMAN REMAINS 
Human bones were found throughout the midden and a few al so came from the 
trans it ional zone . Mo st of the bone was broken and charred and was found 
interspersed with food debr i s . Occasional bones were found in articulation and 
several d i screte heap s or concentration s  of bones were noted . 
The results  of the analysis  are shown in Tab le 3 3  and may be summarised as 
follows . 
Level la 
These bones occurred in the upper midden throughout the excavated area . At 
least  three individuals are represented , two adults  by  two lower left canines and 
one juvenile by a fragmentary mandib le from Square 7D Sp it 4 ( see Appendix lA) . 
Level lb 
1 .  Square BE Sp it 5 .  
the lower midden . 
abou t 1 -4 years . 
This  was a small  heap of  disarticulated bones lying in 
No p i t  or hollow was no ted . They represent  a child aged 
2 .  Square 7D Sp it 6 .  These bones were also found as a small disarticulated 
heap in the lower midden . Again no p it was present . They represent another 
child aged about 1 -4 years . 
3 .  General . These bones occurred in the lower midden over a wide area . The 
remain s  include two art iculated legs of an adult , which were found in Square 
4B Sp it  2 .  At least two adults  are represented , s ince there are. two right 
t ib iae in the collect ion . 
Level I 
These bones were all f ound in the large p i t  in Square 4G . None of  the bones 
was in art icu lation and they had apparently been thrown or packed into the pit . 
A decayed p iece of  paperbark lay under the skull . The bones represent the 
remain s of at least  three adult  individual s , s ince there are 25 metacarpals and 
the talu s bones of three adults . There is  one skull  which A . G .  Thorne identified 
as an adu l t  female (Appendix lA) . 
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Level 
la l b  I I  
Bone BE/ 5 70/6 General 4G-Pi t 
Teeth : 
adu l t 13  
j uven i l e  
c h i l d  
mi s ee l l  aneous 1 
Mandi b l e lj 1 1 
Sk ul l  ( comp l ete ) 1 
S k ul l fragments 24  8 4 
Scapu l a l ( L ) ,  l ( R )  
H umerus l ( R )  l ( L ) 1 ( L ) ,  l ( R )  
Ra di us l ( L )  l ( R )  2 
Ul na 1 l ( R )  l ( R )  1 
Carpa l  2 6 
Me tacarpa l  5 2 5  
Pha l an ge 12 5 42  
Pel v i s l ( L ) ,  l ( R )  l ( L )  3 1 ( L )  
Femur 2 l ( L )  l ( R )  3 2 ( R ) , l ( ? )  
Patel l a  2 ( L ) ,  2 ( R )  
Ti b i a  l ( R }  l ( L ) ,  l ( R )  1 ( L ) ,  ? ( R )  l ( R )  
F i b u l a  1 l ( R ) 2 
Ta rsal  2 10 15 
Me tatarsa l  4 9 8 
Pha l an ge 6 2 6 
Metapodi a l  5 1 
Vertebra 8 x x 42 
Stern um 1 2 
Ri b 15  x x 6 284 3 
Cl a vi c l e l ( L ) ,  l ( R )  
Mi n i mum nos : 
a du l t 2 2 ( ti b i ae )  3 ( me tacarpa l s ,  ? 1  
( teeth ) tal l )  
j uven i l e/ c h i l d  1 1 
( mandi bl e )  
total 3 2 3 
Key : x = present 
j = j uven i l e  
Table 33  Malangangerr: number of different human skeletal parts and minimum numbers of  
individuals represented, by  level 
Level II  
Only a few fragments  o f  human bone occur in thi s  level . They were probab ly 
trodden in from the midden above , but they might represent a distinct collect ion . 
Conclusion 
The remains of at least  10 individuals occur according to a within-level 
count . 
? 1  
The conditions and c ircumstances o f  these remains strongly suggest  that both 
pr imary and secondary bu�ial were practised at  Malangangerr . The remains in 
Level la indicate secondary deposition of certain parts of the skeleton , whereas 
the bones of  the children in Square 8E Sp it  5 and Square 7D Sp it  6 and the art i­
culated leg s in Square 4B Spit  2 reflec t  primary burial . The conten t s  of  the 
pit  in Square 4G may represent an ini t ia l  pr ima ry bu rial wh ich wa s d i s turbed wh en 
other remains  were thrown in , or else all three individual s may have been interred 
together as a secondary burial . 
BONE IMPLEMENTS 
( Fig . 20 ) 
There are 58 bone implement s  in the midden , distributed a s  in Tab le 34 . 
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5 cm 
c-f u n i poi nts; 4G/3, with cut marks at one end, Level I 
8E/3, with rou nd tip, Level  l a  
4G/3, with sharp t i p  a n d  cut marks, Level I 
4 F/6, with bevel led tip, b i rd bone, Level l b  
g-k spatu late points; 
4E./3, Level l a  
4G/3, Level  l a  
4E/2, broken a t  the t ip. Level l a  
4 E/3, Level l a  
4G/4, Level I 
l ,m ut i l ised teeth ; 
4 F/7, Level l b  
8E/2, Level l a  
n , o  miscel l aneous 
7C/3, f ibu la  covered with red ochre, Level la 
60/2, b i rd bone ground at one end, Level la 
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Fig. 20 Malangangerr: bone implements from Level I midden 
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Bipoints (Fig . 20a , b )  
There are f ive b ipoints  and though only one is intact , a l l  show the charac­
teristic mid-shaf t bulge . They are all made of  mammal bone , two on an intac t 
shaft  and three on sp linter s of  shaft .  They range in leng th from 2 . 6-3 . 4  cm and 
were apparently ground and polished into shape . 
Unipoints  ( F ig . 20c-f ) 
There are nine unipoints , all  of  which are broken at the end opposite the 
tip .  One ( Fig . 20c)  has scar s  at one end , where it was deliberately cut and 
snapped off . Four are made on the shaft  of a mammal long bone , four on the 
shaft  of a bird ' s  limb bone and one on a f i sh bone . They range in length from 
1 . 6-5 . 7  cm and were cu t ,  ground and polished into shape . The t ip is  formed by 
the intersect ion of t iny ground surfaces  in four cases and by a round blunt end 
in a fifth . The four b ird-bone points  have a s ingle long bevel to form the t ip . 
Most  of  these implements are at leas t as long a s  the b ipoin t s , suggesting 
that only the shortest  might  originally have been part of a broken b ipoint . 
Sect ions 
There are e igh t of  these : seven are from sha f t s  of  a mammal long bane and 
the other is of fish bone . All of them have a high glo s s  and four have been 
ground . 
Spatu late Points  ( F ig . 20g-k) 
There are 28 of  these points  and all are broken . The t ip is intact on eight  
specimens and the articular end of  the f ibula is  intact in s ix cases . Two points  
are covered with a heavy encru station , so that the  full  extent of  their worked 
surfaces cannot be seen . 
All these too l s  were ground and polished into 
tip is  snapped off but the scar is  overlain with a 
the too l cont inued to be used af ter it was broken . 
signs of  u se-wear along the edge . 
Utilised Flakes 
shap e . In three spec imens the 
high glos s ,  sugges t ing that 
Three fragments  have marked 
There are three flakes of mammal bone with a localised high glo s s  along the 
sides and end , sugge sting use . 
Tube 
There is  one broken shaft  of a b ird long bone , ground f lat at one end . 
U t il ised Teeth ( F ig . 20 1 , m) 
There are two f irst  incisors of  a wallaby ( Wal labia agi lis ) wi th signs of  
u se . The f irst  ( F ig . 20 l ;  Level lb ) has a very h igh g lo s s  on one l ingual surface . 
The other ( Fig . 20m ;  Level la)  has a broken t ip and s ide and was ground on that  
side and on the l ingual surfaces . All  the ground sur faces are  covered with a 
high glo s s . 
Miscellaneous ( Fig . 2 0n , o )  
This  group contains two implements  from Level la . The f ir s t  ( Fig . 2 0n)  is  
a fragment of macropod f ibula which i s  covered with red  ochre . The second 
( Fig . 20o)  is a p iece of b ird l imb bone with one art icular end intact ; the o ther 
end is broken and has been ground inwards in the same way as the bone tube s .  
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Level 
la lb I I  Tota l 
l mp l errents Nos % Nos % Nos % Nos % Nos % 
Bi poi nts 3 9 . 4  1 6 . 7  1 10 . 0  5 8 . 6  
Un i  po i nts  5 15 . 6  1 6 . 7  3 30 . 0  9 15 . 5  
Sec t ions  6 18 . 8  1 6 . 7 1 10 . 0  8 13 . 8  
Spa tu l a te po i nts 13 40 . 7 10 66 . 5  5 50 . 0  28 48 . 4  
Ut i l i sed  fl a kes 2 6 . 2  1 100 . 0  3 5 . 2  
Tubes 6 . 7 1 1 .  7 
Uti l i sed  teeth 1 3 . 1 6 . 7  2 3 . 4  
Mi s ce l l aneous 2 6 . 3 2 3 . 4  
Tota l 32 100 . 0  15 100 . 0  10 100 . 0 1 100 . 0 58 100 . 0 
Table 34 Malangangerr: number of different bone implements, by level 
Distribution 
The distribution of  bone tool s (Table  34 ) is  very similar to that at Paribari 
and Nawamoyn Level I .  
Spatu late points  predominate in all levels . There are slightly more b ipoints 
and unipoints  in the upper part of  the midden and relat ively more spatulate points 
below , but the numbers  are so small that the variations here may well  be  due to 
chance (X� = 2 . 60 ) . However , the trend is  more marked at the other two plains 
s ites , which suggests  that the Malangangerr s ituat ion may indeed echo that else­
where . 
SHELL IMPLEMENTS  
(Plates 1 4 , 1 5 )  
Shel l  tools  occurred throughout the midden . A few were recognised during 
the excavation , but a systemat ic examinat ion of the material in the column 
samples under x l O  magnif ication revealed 1 4 1  p ieces of Ge loina coaxans with 
signs of u se-wear . This  represents  about 35  implement s  per column and suggests  
that shell was extensively used in  the s ite for some 6000  years at least . The 
fragments  were all used along the natural margin of the shell , with tiny flakes 
detached off the dorsal surface . In many instances the scars are overlain with 
use-polish . 
There is  one o ther implement ,  a Ge loina shell with heavy ochre s tains on 
its  concave inner surface , which seems to have served as a dish or palet te . 
0 1 0  mm 
Plate 14 Malangangerr : fragment of Geloina shell with use-polish along the edge 
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Plate 1 5  Malangangerr : fragment of Geloina shell with use-polish along the edge 
Length of edge 1 . 5  cm 
. 
FLAKED STONE ARTIFACTS 
Distribut ion and Density 
There are 1 3 6 1 flaked stone art ifac t s  in the deposit  of  wh ich 82 ( 6 . 2% )  are 
implement s and the other 1 2 7 9  ( 9 3 . 8% )  wa ste flake s . 
The number and dens ity of  artifac t s  in dif ferent level s  of  the deposit  are 
shown in Tab le 35 . 
The density of worked stone decreases markedly over time . The change is , 
of cour se , more apparent than real becau se the h igh organic content of  the midden 
reduces the f igures compared with the lower parts  of  the deposit . Thus , less  
stone need not  actually have been deposited dur ing the  later s tages of  occupat ion. 
Overall , however , the densities  of Malangangerr are low :  compare the midden there 
with the Par ibari midden ( 1 20-200 art ifac ts  per m3 ) and the sands with Jimer i I 
sandy deposit  ( ea . 2000 art ifacts  per m3 ) .  
Level 
la 
l b  
I 
Total 
Total I I  
I I  l a  
I I  l b  
I I I  
Total I I I  
Grand  Tota 1 
Raw Materials  
Nos 
164 
76 
2 1  
2 6 1  
120 
345 
223  
4 12 
980 
1 36 1  
Art i f  acts 
Dens i ty/m 3  
1 9 . 3 
10 . 8  
1 1 .  6 
15 . 0  
32 . 5 
84 . 4  
58 . 7  
14 1 .  4 
90 . 7  Table 3 5  Malangangerr: number and 
density of fla'ked stone 
artifacts, by level 
Four main typ es of rock are present : quartz ite , quartz , chert and igneous /  
metamorph ic rocks , of  which prophyritic dolerite is  the main form . The first  
three are locally ava ilab le and dolerite occur s in  discrete outcrop s . 
As shown in Tab le 36 , quar t z i te wa s the mo st  popular material , bu t the 
numbers of artifac t s  in each level are so small that the distribu tion of different 
mater ial s cou ld have been s ignificantly af fec ted by an individual flaking ep isode. 
Raw materi a l  ( % )  
I gneous/  
Level Qua rtz i te Qua rtz Chert metaroo rphi  c Nos 
la 6 7 . 7  2 . 4  12 . 2 1 7 . 7 164 
l b  3 1 . 6  44 . 7  9 . 2 14 . 5  76 
I 76 . 2  14 . 3  9 . 5 2 1  
Overa 1 1  5 7 . 8 14 . 6  1 1 .  5 16 . 1 26 1 
I I 20 . 0  29 . 2  26 . 6  24 . 2  120 
I l l a 3 1 . 6  12 . 2  2 7 . 2 2 9 . 0 34 5 
I I I b 58 . 3  9 . 9  15 . 7 16 . 1  2 2 3  
I I I  5 9 . 5 1 3 . 1 1 7 . 5 9 . 9  4 12 
Ove ra 1 1  I I I  49 . 5  12 . 1  20 . 4  18 . 0  980 
Table 36 Malangangerr: percentage of flaked stone artifacts 
of different raw materials, by level 
Ratio of Implements  to Waste Flakes 
The ratios of  implemen ts to waste f lakes in the dif ferent  levels  are set 
out in Table 3 7 . 
9 7  
There is  a rather high ratio of  chert tool s t o  waste flakes in Levels I and 
III , and chert too l s  actually outnumber waste f lakes in Level la . A similar high 
chert tool /waste rat io also occur s at Paribari , Nawamoyn and Jimeri and seems to 
reflect a widespread economical use of chert . 
The rat io of imp lements  to was te f lakes r ises constantly over time . The 
lower level ratios are reminiscent of tho se of tool-manufacturing s ites like 
Jimer i but the upper level ratios  are quite different . All in all it seems that 
implements  might have been made at Malangangerr during the earlier oc cupation bu t 
that they were fashioned elsewhere and brought into the site during the build-up 
of Level I .  
Level 
la 
l b  
I 
Overa l l 
I I  
I I  l a  
I I I b 
I I I  
Overa l l I I I  
Table 3 7  
Size of  Waste Flake s 
Qua rtz i te 
3 . 8  
1 1 . 0  
3 . 0  
4 . 2  
2 3 . 0 . 
108 . 0  
20 . 6  
40 . 0  
36 . 3  
Raw materi a l  ( nos ) 
Qua rtz Che rt 
0 . 7 
3 3 . 0 6 . 0  
2 . 0  
37 . 0  1 .  1 
34 . 0  3 1 . 0  
20 . 0  1 7 . 8 
10 . 0  10 . 7 
16 . 7 
28 . 5  15 . 7  
I gneous / 
metaroorph i c  Overa l l 
3 . 7 
1 3 . 0  
3 . 2  
4 . 9  
39 . 0  
99 . 0  37 . 3  
1 1 . 0  14 . 9  
19 . 3  3 3 . 3 
28.  5 2 7 .  0 
Malangangerr: number of waste flakes per 
implement for different raw materials, by 
level 
A samp le of approximately one-third of the was te flakes in the more prolific 
levels , I and III , was taken and pas sed through a series of  geological s ieve s 
(Table 38 ) . 
Although there is a greater number of small ( less  than 0 . 5  in = 1 2 . 7  mm 
square) waste flakes in Level III , there are very few waste f lake s smaller than 
0 . 25 in ( 6 . 35 mm) square in either level . This  contras t s  markedly with the 
results  of a similar analy sis  at the Jimeri sites , where 33-55%  of waste flakes 
are smaller than 0 . 25 in square . The use of  0 . 25 in-me sh sieves  at all s ites 
ought to have excluded these t iny flakes from the samples . They were retained 
by virtue of their uneven shapes . Given the mesh size used , however , the count 
for very small flakes has to be regarded as  minimal . 
Desp ite all this , the analy sis  o f  waste-flake sizes  at Malangangerr shows 
that flakes are s ignif icantly larger in Level I than in Level III  Cx; = 1 4 . 34 ) , 
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a f inding consistent with the not ion that less  trimming and f ine retouch was done 
at the site at the later period . 
Leve l 
I 
I I I  
o .  75 
( 19 . 05 )  
22 . 4  
10 . 9  
Table 38  
Was te fl akes ( % )  
Si ze c l asses i n  i n . ( llll1) 
0 . 50-0 . 75 0 . 2 5 -0 . 50 
( 12 .  70- 19 .  05 ) ( 6 .  35- 12 . 70 ) 
2 6 . 3 
19 . 1  
43 . 4 
65 . 6  
0 . 125 -0 . 2 5  
( 3 . 175-6 . 35 )  Total Nos 
7 . 9  100 . 0  76 
4 . 4  100 . 0  340 
Malangangerr: percentage of waste flakes of 
different size classes, by level 
LEVEL I :  FLAKED STONE IMPLEMENTS 
There are 44  stone implement s  in Level I ,  distributed as  in Table 4 3 . 
Points (Fig . 2 1 )  
There are 1 7  points , who se raw material , base shap e , cro ss-sect ion and re­
touch (Tables  39-4 1 )  all fall within the range found at  the Jimeri  sites . Two 
intact chert points  have square bases : one ( Fig . 2 lb )  looks  like a penknife blade , 
in that one margin has steep unifacial  retouch to produce a triangular cross­
section for the whole p iece ; the  o ther (Fig . 2 l c )  is unusual in having a 
parallelogram-shaped cross-section with S-twists  visib le along the side edges 
when viewed side-on . 
Bifac ial retouch predominates : the only unifacially worked p iece is a 
scalar-flaked t ip (Fig . 2 l d )  that might  originally have been part of a b if ac ial  
point . Use-wear was not ob served on  any p iece . 
Raw materi a l  
Too l s Qua rtz i te Qua rtz Chert Tota l 
Po i nts 1 2 3 
Butts 8 1 9 
Ti ps 3 3 
Shafts 1 1 2 
Total 1 3  4 17  
Base shape End-struc k Other 
10 
Table 40 
Curved 
Square 2 
Reto uch 
Cross -sect ion  B i fac i a l  Uni fac ia l  
Table 39  
·Malangangerr, Level I :  number o f  
points of  different raw materials 
Malangangerr, Level I: relationship 
of base shape and striking platform 
of points 
Lenti cul ar 
Tri angul ar 
Domed 
14 
1 Table 41 Malangangerr, Level I: relationship 
of cross-section and retouch type 
of points 
1 
Pa ra 1 1  e l ogram 1 
Scrapers (Fig . 22a-c ) 
There are f ive intact scrapers and two broken ones , which resemble those 
from Jimeri with respect to shap e ,  size and retouch , but differ in that here only 
three are made of chert . 
d 
-
0 2 3 4 5 cm 
a-c i ntact points, a l l  from Level l a ;  
d 
e 
t ip;  
butt; 
20/2, quartzite, cu rved base, bifacia l  retouch 
BC/ 1 -60, chert, square base, bifacia l  retouch 
50/ 1 - 1 22, chert, squarish base, bifac ia l  retouch 
6C/2-444, quartz ite, u n ifacia l  retouch, Level l a  
80/1 - 1 1 ,  quartzite, curved base, bifacial retouch, Level  l a  
Fig. 2 1  Malangangerr : stone points from Level I midden 
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Of the f ive intact forms , ranging in length from 3 . 0-3 . 7  cm , three are of 
quartz ite and two of cher t . Three are on end-s truck f lakes . One is  dis tinc t ive 
by being smooth and glo s sy all over and was possib ly weathered before being 
deposited in the shelter . 
Four scrapers  are rectangular in shape and have unifac ial  s tep and scalar 
flaking along one or both sides . 'I'wo have one discrete leng th of bifacia l  re­
touch along one s ide , one s c raper has smo o t h ing u s e -wear along one s ide and 
others have discrete leng ths of  chat tering and unifac ial use-wear . 
The f ifth scraper ( Fig . 2 2a)  is  made of  quartz ite and is  somewhat circular 
in shape . It  is  retouched with regular scalar flaking along one edge , while 
another adj o ining edge is  b ifacially retouched and bruised , presumably by use . 
Of the two broken scrapers , one is  of  quartzite ( F ig . 2 2 c ) , the other of  
chert . Both are rectangular in shape and snapped off  at the end . They are 
retouched with lengths of b ifacial and unifacial flaking and the chert p iece 
(BB/2-2 1 7 )  has unifac ial use-wear along one s ide . 
1 00 
b 
0 2 5 cm t::===::::l::::===±==::::::j"===:t:=:==::::i 4 3 
d 
� 
- -----
------- -
- - .  
a-c scrapers; 
i ntact 90/4-9 1 ,  quartzite, round, un ifacial retouch one side, bifacial the other, Level l b  
OC/1 , chert, rectangu lar,  bifacial retouch, Level I 
broken 7 0/1 , quartzite, un i facial retouch with a length of bifac ia l ,  Level l a  
d misce l l aneous; 
4F/ 1 , chert, showing 'burin' spa l l ,  Level l a  
e core/core scraper; 
2A/1 -368, quartzite, Level l a  
Fig. 22  Malangangerr: scrapers and other flaked stone implements from Level I midden 
Cores /Core Scrapers ( Fig . 22e)  
There are three large slab-like p ieces of quar t z ite , which are  b ifacially 
worked around the perimeter . They range in length from 4 . 9-7 . 5  cm and are 
roughly oval or circular in shape . The largest  piece (BB/ 3-2 1 9 )  is  bruised along 
one end and may have served as a hammer . The smallest p iece ( 7B/ l -2 9 6 )  is  very 
neatly worked and may represent the but t of a very large but incomplete bifacial 
point . 
1 01 
Miscellaneous (Fig . 2 2d )  
There i s  one chert p iece ( 4 F/ l ) , measuring 3 . 0  x 1 . 4 x 1 . 0 cm . One large 
flake was detached along the side by a blow d irected at  the very end of  the 
piece and as  a result thi s  end is chisel-shaped . If  this p iece were found in a 
European collect ion , it migh t  be  called a burin , bu t in this context , where 
there is no j u s tif icat ion for calling it so , it  is  classif ied as  ' miscellaneous ' . 
Utilised Flakes 
There is  an intact chert flake (8E/ 7 - 1 38 )  with unifac ial use-wear along one 
end , and a broken quar t zite flake ( 2D / l )  with s imilar wear along both sides . No 
use-polished f lakes were found . 
Retouched Fragments  
Unifacia l ly Re touched Fragment 
There is one quartz ite f ragment ( 2D / 2 )  with scalar retouch along one edge . 
Bifacia l ly Retouched Fragment 
There are 13 such fragments : seven are of quartz ite , f ive of  chert and one 
of quartz . Many may have been par t s  of b ifac ial points .  Two quartz ite p ieces 
are bruised along the edge and may have served as small hammers .  One chert p iece 
( 9E/ l )  is covered with a high gloss  and had probab ly been exposed and weathered 
before being brought into the shel ter . 
LEVEL I :  OTHER FINDS 
Abraded Pieces (Fig . 2 3a ,  b )  
There are three fragments  o f  schist . The first  (Fig . 2 3a ;  Level la) , i s  
U-shaped and 5 . 9  x 4 . 5  x 0 . 9  cm . It  was apparently ground into shape and then 
broken at one end . It  i s  covered with red ochre and may have been used as  a 
rasp , like the fragment s  from Jimer i I and II . The o ther two pieces , 8B/7-299  
and IC/ l , come from Level s  lb  and I respec t ively and show no  signs of  spec if ic 
use . 
There is one abraded p iece of  sandstone (Fig . 2 3b ;  Level lb ) , 6 . 4 x 3 . 5  x 
1 . 8 cm , which has been ground along several planes into a rod-like shape . I t  
may also have served as  a rasp or f i l e  b u t  carries n o  signs of  any spec if ic 
function . 
Hammers /Pounders ( Fig . 2 3c)  
There are two quartz ite pebb les , one of  80 
(Level I ) , which are bruised in several p laces . 
flattened along several adj oining p lanes around 
kulki percuss ion s tone (McCarthy 1 9 7 6b : 59 ) . It  
pounding pliab le vegetab le mat ter ( � f . McCarthy 
Ochre 
gm (Level la) , the other of 495  gm 
The larger one (Fig . 2 3c)  is  
the perimeter and resemb les a 
may well  have been used for 
and Setz ler 1 9 60 : 2 7 3 ) . 
Lumps of ochre occurred throughout the level , ranging in composition from 
les s to more c layey and in weigh t  from 2 - 1 0  gm . The colours include purple , red , 
orange , yellow and white . The density of  occurrence is  greater in Level lb than 
in Level la (Table 4 2 )  but overall is  considerably less  than at Parib ari . 
Level Nos Den s i ty/m3 
l a  1 1 3  1 3 . 3 
l b  6 8  9 . 7 Table 42  Malangangerr: distribution of 
l 20 1 1 . 1 ochre lumps through Level I, 
Tota l 20 1  1 1 .  6 by number and density 
1 02 
. . . . . . 
. . . 
. . · 
· . . . 
· . · . · 
0 2 
b 
3 4 5 cm 
a,b abraded pieces; 
BC/3-81 ,  sch ist, covered with red ochre, Level l a  
4 E/7, sandstone, Level l b  
c hammer/pounder; 
quartz ite, resembl i ng a 'ku lk i ' ,  Level I 
-
Fig. 23 Malangangerr : various stone implements from Level I midden 
LEVEL I :  CONCLUSION 
This is a fairly small assemblage , containing point s , small rec tangular 
scrapers and relatively few was te flakes . It is  similar to  that found in coeval 
deposits  at the other plains sites . Its  maj or features can be summarised as 
follows (Table 4 3 ) : 
1 .  Points are restricted to Level la . This init ially striking feature of  
their distribut ion is no t s tat istically supported , however , for their 
occurrence in Level la is  s tat ist ically insignificant when compared 
with Level lb (Pr 0 / 4  = . 1 4 3 ) . 
2 .  Oenpelli polished f lakes are ab sent  from all levels .  
3 .  Although no axes  were found , flakes of dolerite and other igneous /meta­
morphic rocks occurred throughout the level , some of them with the 
characteristic grinding marks . 
Impl ements 
Po i n ts 
i n tact 
butts 
t i ps 
s ha fts 
Scrapers 
i ntact 
broken 
Cores/core s c rapers 
Mi scel l aneous 
Ut i l i sed fl a kes 
i n tact  
broken 
Retouc hed fragments 
un i fac i a l  
b i fac i  a 1 
Tota l 
Table 43 
Flaked Stone Implement s  
Leve l 
l a  l b  
Nos % Nos % Nos % Nos 
3 8 . 6 3 
9 25 . 9  9 
2 5 . 7  1 2 0 . 0 3 
1 2 . 8  1 2 0 . 0 2 
3 8 . 6  2 5 . 0  1 20 . 0 5 
1 2 . 8  1 20 . 0 2 
2 5 . 7 2 5 . 0  3 
1 2 . 8  1 
1 2 5 . 0  . 1 
1 2 . 8  1 
1 2 . 8  1 
1 1  3 1 .  5 1 2 5 . 0  1 20 . 0  13  
35  100 . 0  4 100 . 0  5 100 . 0  44  
Malangangerr: distribution of flaked stone 
implements through Level I 
LEVEL II  
1 03 
Tota l 
% 
6 . 8  
20 . 4  
6 . 8  
4 . 5  
1 1 .  5 
4 . 5 
6 . 8  
2 . 3 
2 . 3 
2 . 3 
2 . 3  
2 9 . 5 
100 . 0  
The first , 3A/4-403 , is  a chert flake with unifacial  use-wear along one end . 
The second , 2B / 3 , is  a lump of quartz  which may be described as a core or core 
scrap er . It is  bruised on several edges and possibly also served as a hammer . 
Finally , 6C / 4-44 7  is a unifacially retouched fragment of  quartz ite . 
Hammers/Pounder s 
There are four hammers made on quartz ite and quartz pebbles . They range in 
weight from 1 1 0-450 gm .  The largest one is battered all around the edges , like 
a somewhat elongated kulki p ercussion stone (McCarthy 1 9 7 6b : 59 ) . 
Ochre 
There are 1 1 5 p ieces of ochre showing the same range of colours and sizes  
as occur in the other two levels . There are 3 1 . 1  p ieces of  ochre per cubic 
metre . 
as 
LEVEL III : FLAKED STONE IMPLEMENTS 
There are 35 implements , distributed relatively evenly throughout 
shown in Table 44 , where they are also itemised . The assemblage is 
Level 
I l l a I I I b I I I  Tota l 
I mp l ements Nos % Nos % Nos % Nos % 
Scrapers 
i ntact  2 22 . 3  2 16 . 7  4 1 1 . 4  
broken 2 14 . 3 2 5 . 7  
Cores /core. s c rapers 3 2 1 . 4  3 2 5 . 0  6 17 . 1  
Ut i l i sed f1 a kes 3 33 . 3  2 14 . 3 2 16 . 7  7 2 0 . 0 
Un i fac i a l l y  retouched 
fragments 3 3 3 . 3 4 28 . 6  3 2 5 . 0  10 28 . 6  
Axes 1 1 1 . 1 3 2 1 . 4 2 16 . 6  6 1 7 . 2 
To ta l 9 100 . 0  14 100 . 0  12 100 . 0  35 100 . 0  
Table 44 Malangangerr: distribution of flaked stone implements through 
Level III 
the level , 
charac-
b 
1 04 
0 5 cm l::===:::l::::===±====C:===::l::::==::::l 4 2 3 
a,b i ntact, chert; 
4 F/ 1 2, triangu lar, un ifacia l  retouch , Level 1 1 1  
4 8/5-433, ova l ,  u n ifacia l  retouch, Leve l  I I l a  
c broken,  quartz ite; 5A/8-453, 
5A/8-453, u n ifacia l  retouch , Level I I l b  
Fig. 24 Malangangerr: scrapers from Level III sands 
terised by scrapers and utilised f lakes and its  mo st  striking component , given 
its  age , is the collect ion of axes , found in association with f lakes  of the same 
distinct ive raw material throughout . 
Scraper s  (Fig . 24 )  
There are four intact scraper s :  one is  o f  quar t z ite , one o f  quartz and two 
(Fig . 24a , b )  of chert . Two are made on flakes and two on small chunks . They 
are all rather small , ranging in length from 2 . 5 -4 . 7  cm . Two are somewhat oval 
when viewed dorso-ventrally , one is triangular and the o ther is rectangular . 
The quartzite scraper ( 8C / 9 - 1 9 5 )  i s  c ircular in shape with a squarish cross­
section and is retouched with step flaking all around the perimeter from both 
surfaces . The o ther three scrapers are unifacially retouched , mainly with step 
flaking along one margin . 
There are two broken scrapers . The first  (Fig . 24 c )  is  part of  a large 
quartz ite flake . It  is  4 . 6  x 3 . 2  x 1 . 4 cm and is unifac ially retouched in a 
convex arc with step and scalar flaking . The second p iece ( 5B/6-4 1 3) is  a sma�l 
piece of  chert , 2 . 3  x 2 . 2  x 1 . 1  cm , with neat scalar retouch all along one convex 
edge . 
Cores/Core Scrap ers  (Fig . 25 )  
These  are six large chunky implements  of  quar t z i te . 
Two (Fig . 25a , b )  are end- struck f lakes  measuring 1 6 . 5  x 1 0 . 0  x 4 . 5 cm and 
1 0 . 6  x 7 . 6  x 4 . 2  cm respectively . They were both retouched by the removal of  
large scalar flakes o f f  the dor sal surface and both have short lengths of  
-ol:::=:==:j2==;==1:4 =:::::l6 cm 
a,b,d quartzite, ma in ly  unifacial  retouch ; 
7C/ 1 0-270, Level 1 1 1  
7 0/1 0-286, Level 1 1 1  
48/6-424, Level l l l b 
c quartzite; bifacial retouch; 
S B/6-41 4, Level l l l b 
Fig. 25 Malangangerr : core/core scrapers from Level III sands 
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b ifacial flaking along one side . The larger p iece ( F ig . 25a)  has several short  
leng th s o f  s tep f laking along one side , which prob ab ly reflec t s  unsucce�sful 
at temp ts to remove more flakes .  
Ano ther tool ( 7 C/ 1 0 )  i s  a large slab , 8 . 9  x 7 . 5  x 2 . 1  cm , which is  worked 
all around the p erimeter with bifacial and unifacial scalar flaking . The 
specimen of  Figure 25c  is an oval lump , 7 . 0 x 3 . 9 x 3 . 2  cm , with deep alternate 
bifacial retouch on one edge . This  edge is  bru ised , which may suggest  that  it 
was also used as  a hammer . 
Figure 25d is  an irregular lump , 5 . 4  x 4 . 1  x 4 . 0 cm . Large flakes have been 
removed all over the surface and one edge is unifacially retouched with heavy 
step flaking . The last specimen ( 3B / 6 )  is  also an irregular lump , 4 . 3  x 3 . 5  x 
2 . 8  cm , from which several large flakes have been removed . There is  a short  
length of  unifac ial step flaking along one edge . 
Ut ilised Flake s ( F ig . 26 )  
There are seven of  these implements : one is  of  quar t z i te , one of  quartz  and 
five of chert . They are rather small , ranging in length from 1 . 2-4 . 0  cm . The 
bulb of percu s s ion is clearly visible on s ix flakes . 
Five of  the flakes have f ine unifacial u se-wear along one s ide edge . One 
f lake has b ifacial utilisation along the end and the quartz flake ( 2A/ 5 )  i s  
heavily b ru ised along one side and one end . 
Fig. 26  
0 2 3 cm 
Malangangerr: utilised flake of chert with mainly unifacial use-wear 
from Level III sands; 7D/ l 0-288 
Unifac ially Retouched Fragment s  
There are 1 0  of  these p ieces , four o f  quartz ite , two of  quartz  and four o f  
chert . The mo st common forms o f  retouch are step and scalar flaking . One 
quartzite  p iece and both quartz  p iece s  are bruised along the retouched edge . 
Axes  ( Fig . 2 7 )  
There are f ive complete axes  and one large f lake that may represent an 
incomplete axe ( see Appendix 2A) . All the axes are heavily weathered and this  
support s  the high ant iquity given by  the radiocarbon dates . All complete axes 
were b ifacially flaked and then ground into shap e . One axe ( F ig . 2 7 c )  has a 
marked groove on one surface and on both s ides . Ano ther ( Fig . 2 7 d )  might  b e  
descr ibed as ' waisted ' s ince . one s ide is  indented . 
LEVEL III : OTHER FINDS 
Abraded Pieces 
There is  a rod-shaped p iece of schist  from Level III ( 7D / 9 -284 ) , not iceab ly 
smoother on one surface , which probab ly formed part of a larger ground tool . 
There i s  also a large broken chunk of porphyritic dolerite from Level Illa (OB / 5 )  
with one smooth , glos sy surface . 
0 2 6 cm t====::::±:=� 4 
a 48/5-324, porphyrit ic dolerite, Level 1 1  l a  
b 1 C/3, quartz doler ite, Level 1 1 1  
c 2N7-428, hornfels, grooved on one surface, Level I I  l b  
d 5N8-452, hornfels, ? waisted o n  one side, Level I I  l b  
e 2N8-431 ,  hornfels, d iagonal ? groove, Level I I  l b  
Fig. 2 7 Malangangerr: edge-ground axes from Level III sands 
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Hammer s/Pounder s 
Quartz ite and quartz  pebbles  occur throughout the sands . Many may have 
served as hammers or anvil s but only 1 2  bear recognisab le traces of such use . 
There are seven intact hammer s  and s ix broken one s . Ten of them are 
quartz ite pebb les , two are quart z  pebb les and one is a slab of  veined quartz . 
They range in weight from 44-2030 gm . The largest  spec imen is  flattened at  one 
end and was probably u sed in two hands as a pounder . 
Ochre 
Lump s of ochre occurred throughout the 
colours and sizes  as the ochre in Level I .  
either Level s  I or II  may be  largely due to  
Table  4 5  sets  out the data . 
Level Nos Dens i ty/m 3 
I l l a 1 50 36 . 6  
I I I b 101  26 . 6  Table 45 
I I I 196 6 7 . 6 
Tota l 447 4 1 . 4  
Rock with Ground Hollow 
sand s , exhibiting the same range of 
The denser distribut ion than in 
the ab sence of  organic remain s . 
Malangangerr: distribution of 
ochre lumps  through Level III,  
by number and density 
A small round hollow ,  s imilar to tho se seen on rocks at  the site before 
excavat ion (Fig . 1 5 ) , had been ground into the surface of  a large block of sand­
stone uncovered dur ing the excavation . Radiocarbon sample GaK-62 7 , collected to 
date the base of Level I ,  was charcoal lying directly inside the hollow (Fig . 1 7 ) . 
The date of 5980 ± 1 40  BP thus e stab l i shes a terminus ante quern for the age of 
the hollow ,  but I sugges t  that the hollow might well be considerably older and is 
more properly described here under Level III . 
Before people camped at Malangangerr , the site was littered with b locks 
which were a lready weathered and rounded . The rock with the hollow is  one of 
these , bu t the hollow itself is  smooth and rounded l ike the rest o f  the b lock . 
One might argue therefore that the hollow under discu s s ion and possibly o thers 
had been made and weathered by the t ime the sands containing the dated occupation 
were building up , indicating the u se of the site long before its  earliest  radio­
carbon date of 2 2 , 000 BP . 
LEVEL III : CONCLUS ION 
Although this  assemblage , l ike that from Level I ,  is a relat ively small one , 
there are a number of c lear dif ferences between the two . There are in Level III  
more waste  flakes  to implemen t s , suggesting that the flaked implements  were made 
on the sp ot . Secondly (Tab le 4 4 ) , there are no poin t s  or small rectangular 
scraper s ;  small roundish scrapers  occur , together with larger chunky scrapers and 
core tool s . Axe s  are present and they are heavily weathered . One axe is  grooved , 
wh ich suggests  strongly that i t  was haf ted . 
GENERAL CONCLUS IONS 
Malangangerr was the first  s i te in the region , and for that mat ter the f irst  
site  in Au stralia , t o  do cumen t a 2 5 , 000-year-old record of  human p resence . As 
such , its  mo st  obviou s mes sage is that peop le had not only reached Greater 
Au stralia by this  t ime , bu t also that they had penetrated inland for a dis tance 
of some 300 km over the vast  plain that l inked Au s tralia with New Guinea during 
the late Plei stocene . In addit ion , the two-part stratigraphic sequence exposed 
here points  to maj or environmental changes that took place during the accumulat ion 
of the depo si t .  Finally , changes in human cultural behaviour may be inferred from 
the analy sis  of  debris  within the shelter . 
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Strat igraphic and Environmental Sequence 
The sequence is  basically compo sed of  sands topp ed by a midden of mainly 
estuarine shell . A transit ional zone was def ined between these two levels  to 
cope with p rob lems of in termixture and , in the absence of an adequate su ite of  
radiocarb on dates , to  avoid mixing older , possibly very old , material from the 
uppermo st  sands with younger debris  that accumulated when the midden was 
initially laid down . The app earance of  the midden around 6000 BP registers the 
p"resence of estuar ine conditions in this  general area in post-glacial t imes and 
reflec ts  the fac t  that the post-glacial sea had by then reached its  present 
position . In contrast to this ,  the ab sence of  estuar ine elements  in the lower 
sands is perfectly consis tent with their age , in that they accumulated at the 
time of the last glac iation , when the sea level wa s lower . In addit ion , 
considerab ly drier conditions probab ly prevailed here , as they did elsewhere 
in Au stralia , during part  of thi s  p er iod . 
Cultural Sequence 
There is  some correlat ion between the maj or s tratigraphic change s and 
cultural sh if t s , though it is less  simple than I had previou sly thought (C . White · 
1 9 6 7a ,b , c , 1 9 7 1 ;  White and Peterson 1 96 9 ) . The sands contain s tone tools , some 
of them flaked on the spot , which comprise scrapers of  various sizes , ut ilised 
flakes , hammer s ,  pounder s and edge-ground axe s . A degree of  continuity is  
evidenced by the pre sence of  some similar forms in  the  overlying midden , bu t 
there are d ifferences .  Thus the rat io o f  was te f lakes  to tools  suggests  s trongly 
that dur ing the midden phase implements were manufactured elsewhere .  There are 
only four p ieces in the lower part of  the midden (Tab le 39 ) , so that its  cul tural 
ident ity with respect to flaked stone tools  is  impossib le to know . The upper 
midden contain s  points  and small rectangular scraper s and inasmuch as we can 
speak of a change here , it  i s  particularly the appearance of the stone points . 
Similar shell and bone tool s occur throughou t the midden . While we can conf i­
dent ly as sume that tool s of estuar ine shell were n�ver present in the sand s ,  the 
ab sence of bone tool s  is  pos sibly due to weathering processes  that seem to have 
des troyed all organic remain s  there o ther than f inely divided fragment s  o f  
charcoal .  
Organic Remains 
This  brings us  to a discu ssion of  the organic remains in the midden levels  
and the transit ional zone . Analy sis  points  to a s imilar foraging pattern to that 
inferred for the inhab itants  of  Paribari and to a similarly ephemeral use of  the 
shelter . A detailed analysis  of the shells suggests  that freshwater replaced 
estuar ine forms in the very latest occupational s tage , bu t changes no t found at 
Paribari are evident over the 6000 years of  accumulat ion here . These  relate to 
the relat ive proport ions of e s tuarine shell sp ecies , with Ge loina and
.
Te lescopium 
tending to decline over t ime while the small whelk Cerithidea increases . The 
meaning of thi s  shift  will be discus sed in its  wider context later . 
A f inal point  about the s ite is  its  use for burials throughou t the accumu­
lat ion of  the midden . Both primary and secondary in terments  are recognised at  
this t ime . Unfortunately none of  the se features was specifically dated , so tha t 
assertions about the longevity of  the pract ices should be made with some reser­
vat ion . 
Summary 
Integrat ing all these data , we see that Malangangerr was used as a camp ing 
p lace for some 25 , 000 years . The earliest  occupants  camped between failen 
boulder s ,  though the only s igns of  that occupation remaining today relate to 
activities such as making f ires and stone tools . More abundant evidence for 
patterns of human b ehaviour occurs in later levels , especially in relat ion to 
sub sis tence , bu t the intens ity of  u se remains slight  throughou t .  
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VI EXCAVATIONS ON THE PLAINS : NAWAMOYN 
THE SITE 
( Fig s 28-30 ; Plates 1 6 , 1 7 )  
Nawamoyn i s  the Erre name o f  a rockshelter ( 1 2 ° 2 3 ' S ,  1 3 2 ° 56 ' E ) , found during 
reconnaissance near Cannon Hill Station in July 1 9 6 5  ( F ig . l )  .. 
The shel ter faces northwe s t  and lies at the base  o f  a large slop ing rock , 
one of  a clu ster of  loose b locks lying at var ious angles, which once formed part 
of a large sandstone tower . The rock covers  an area of  about 250 m2 and is  made 
up of  current -bedded coarse quart z  sands tone and quart z  conglomerate , with 
mas s ive bu t locally lent icular strata . Prof iles nor th to south acro s s  the site 
show an overhang ing shelf of rock with an angle of  35-38 ° ( Fig . 30 ,  prof iles 2 
and 3 ) , locally buttressed at the basal neck by very coar se-grained sandstone 
tending to f ine current-bedded quartz conglomerate . The roof of  the shelter is 
extensively weathered , with s igns of case hardening and percolat ion and flow of 
iron-stained solu t ions . Prior to our excavation the f loor of the shelter sloped 
downwards towards the entrance , suggesting an accumulat ion of  deposit  within . 
Fig. 28 Nawamoyn : general plan of site 
to Cannon Hill 
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Plate 1 6  Nawamoyn: general view from west 
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Fig. 29 Nawamoyn :  detailed plan of site and excavations 
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The shelter i s  expo sed on the eas t  and wes t  sides bu t i s  partially protected 
from direct rain and sun by the overhang and a few tall trees growing at  the 
entrance . The dripline is  evident on the margins of the shel ter where rounded 
pebbles line shallow r ills . S ince the recess  is  shallow , rain can be  b lown into 
mo st of  the shel tered area . Seasonal water f lows down the s lope between the 
rocks , rounding and polishing their sides and leaving pa tches of sub-angular 
quartz  gravels  behind . 
The nearest permanent water is a b illabong at Cannon Hill Stat ion about 
1 . 5  km away . The Eas t All igator River lies approxima tely 5 km eastward acro s s  
the plain . 
When the s i te was fir s t  visited , signs of  Aboriginal occupation included six 
small circular depressions ground into a rock lying near the dripline (Fig . 29 ) , a 
few faded rock paint ings on the east wall of the b lock and several stone artifac t s  
strewn near the drip l ine . The deposit  within showed several s igns of  dis turbance ; 
there was an animal ' s  sleep ing hollow near the back wall on the east side and a 
small rill where water ran down the roof of  the shel ter and cu t through the f loor 
on the wes t  side ( Fig . 29 ) . 
EXCAVATION 
Nawamoyn was excavated from 26 July until 2 1  Augus t  1 9 6 5  by two archaeolo­
gists  ( J . P . Wh ite and myself ) and two or three Aboriginal helpers , of whom Frank 
Gananggu was always one . We removed the deposit  in units  of 1 m2 , using a paint­
scraper , a brush and a geological p ick where neces sary . At f irst  the material  
was removed in spits  5-10  cm thick conforming to the  ob served stratigraphy . 
After about half of  the excavat ion had b een done and the nature of  the deposit  
was better unders tood , thicker sp its were removed in the less  p roductive parts  of  
the site . 
The position of  all s tone implement s  recognised as  such in situ was recorded 
in three dimensions , using a l ine level f ixed to the datum point . The rest of  
the mater ial was sieved in 0 . 25 in-mesh ( 6 . 3 5  mm) plastic sieves and sorted by 
the Aborig ines under the direc t ion o f  one archaeologi s t . All s tone , bone and 
Profi l e  1 
0 5 metres 
E. trench . Datum 
Fig. 3 0  Nawamoyn: site profiles 
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Plate 1 7  
Nawamoyn: the shelter 
from east before exca­
vation; scale in 20 cm 
units 
recognisable shell artifacts  and all identif iable  bone s ( j aws , skull fragments , 
ep iphyses and carapace) were kep t . Soil and rock samples  were taken and two 
column samples  of  the midden material were removed for later analysis . Carbon 
samples were taken u s ing a 1 mm-mesh sieve when they were needed from parts  of 
the deposit where charcoal was scarce . 
The extent of  .the excavat ion is  shown in F igure 29 . Two separate trenches 
were dug at either end of  the deposit  to give a broad p ic ture of  its  extension 
and content . They are called the east and west  trenches and both revealed the 
same strat igraphy and cultural content . The area excavated is 26 m2 , which 
repre sents about a quarter of that  available within the shelter . 
STRATIGRAPHY 
( F ig s  3 1 , 32 ; Plates 1 8 , 1 9 )  
The prof iles a t  Nawamoyn show a maximum o f  1 30  c m  o f  deposit . At the base 
is  a coarse  gravel overlain by about 50-70 cm of coarse loamy sand . This  is  
succeeded by  60-70 cm of  deposit  with marked shell con tent , which is  termed 
' midden ' . There is a transit ional zone representing the changeover from sand to 
midden . Broadly sp eaking , this  sequence of  sand overlain by midden is  very 
similar to that found at Malangangerr . 
Sands (Level III )  
Coarse  loamy sand is found at the bottom of  the deposit  all  over the site . 
It  range s in colour from yellowish brown ( 1 0 YR 5 / 4 )  to brown ( 7 / 5  YR 5 / 4 )  and 
in pH from 6-6 . 5 .  Its  texture change s  markedly , becoming coar ser at the ba se 
where a f ine gravel occurs . In place s ,  especially in the east trench , there is  
a coar se gravel at the bottom of  the sand abou t 90- 1 1 0  cm  b elow the sur face . 
The gravel contains quartz p ebb les  and rounded sub -angular sandstone b locks 
but app arently no float boulder s . The quartz  pebb les that occur in the parent 
rock forming the shel ter are less  concentrated than those in the basal gravel , 
sugge sting that the gravel was derived both from the present b lock and other 
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6 north wall Squares B l l -B8 
rocks  in the vicinity . The vert ical local isat ion of the gravel s may b e  due in 
part to the p roduct ion over t ime o f  less  gravel by  the local rocks , but i t  is 
very likely too that a s  the deposit  accumulated in the shelter and it  became a 
run-of f  rather than a run-on s i te , the direct ion of  the local s treams changed 
and less gravel was depos ited . Stream act ion is evident at this level in several 
abraded s tone artifact s .  
The overlying sand is  p ermeable and extend s over the excavated area f or a 
maximum dep th o f  7 0  cm . Its  upper surface i s  slightly domed in par t s , indicating 
a p eak o f  deposition . Elsewhere the upp er sur face of the sand is slightly 
runnelled , slop ing downwards towards the back of  the shelter . This  is probab ly 
due to ero sion by water s treaming down the roof or o f f  the surrounding plains , 
but it  need not indicate that the surface was exposed  for a s ignificant leng th of  
time . 
The sand contains stone artifac t s . No hearths were found and charcoal occurs 
in the upper levels  only , as  discrete lump s or in f inely d ivided form .  A few 
fragments of  glo s sy abraded bone occur in the uppermost  levels  of the sand bu t no 
shells were found there at all . 
The sands were probab ly derived locally and deposited in the shel ter by 
water , wind and human act ivity . Rain and a f luctuating water tab le probab ly 
permeated the depo sit , removing f ine elements  like ash , silt  and c lay and possib ly 
even shel l . They were not suf f icient , however , to abrade the f laked s tone art i­
fact s ,  which are s t ill fresh and sharp , and i t  i s  unlikely that they alone 
abraded the bone , which wa s probably also weathered by wind and treadage . 
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Transit ional Zone (Level II )  
This zone , the expre s s ion of  the changeover from sand to  midden , extends 
over mo st of  the excavated area , 5 - 1 0  cm thick . In general it is a very dark 
greyish-brown ( 1 0 YR 3 / 2 ) , owing to the mixture , through vert ical illuviat ion 
and treadage , of the pale-coloured coar se loamy sand wi.th darker , f iner elements  
like charcoal and ash from the overlying midden . Finds made here canno t be 
positively attribu ted to either the midden or the sands and are therefore treated 
separately as Level I I . The shells  in thi s  z one , some at  least probably trodden 
in from above , are very fragmented and chalky . The pH is 6 ,  les s  than the value 
in the midden . 
One small hearth , partially expo sed on the we st side of  Square B l l ,  consisted 
of a ring of small s tones around large lump s of  charcoal .  It represents  a f ire 
lit on the upper surface of the sand s . 
Midden (Level I )  
The transit ional zone is  overlain by about 50 cm o f  midden , made up  of  
gritty sandy silty loam containing much organic material , including shell , bone , 
charcoal and ash . It  is in the main very dark greyish-brown in colour ( 1 0 YR 3/ 2 )  
and h a s  a p H  of 8 -8 . 5 .  Shell  is  the mo st  bulky component . The midden probab ly 
accumulated quickly , allowing f iner element s to be preserved . Patches of  
charcoal indicate the po sition of  hearths and two large p i t s  occurred in Squares 
BB (Fig . 3 1 , prof ile 3 ;  Fig . 3 2 ,  prof ile 6 )  and C l O  (Fig . 3 1 ,  prof ile 2 ) . A shallow 
hollow wa s noted in the top of the midden in Square C9  and a small horizontal 
burrow in the bottom in Square B l l . No discrete hearth s were isolated bu t a heap 
of  four smooth pebbles  was recorded in the lower part of  the midden in Square 12 . 
Features like small  lenses  of  shell , crab remains or bark mat t ing were rare , but 
may once have b een more common . 
Weathering is  inferred from several f eatures .  Firstly , b elow the surface 
du st is a hard thin cru s t , probably compacted by rain . Secondly , slightly 
cemented lo cal  aggregations  o f  shell , bone and sand , somet imes with crystall�ne 
encru stations , occurred in the more expo sed parts  of the midden ( Squares Al l ,  
B8- l l ,  E2 ) . Th is area has apparently been weathered by  the vert ical illuviat ion 
of sligh tly acid solut ions trickling over the rock and through dead leaves on the 
ground . The same proce ss apparently ob tained in Square s D8- 1 0  and G2 , where 
loose aggregates occurred in a very dark brown ( 1 0 YR 2 / 2 )  loamy sand . They vary 
in colour from dark yellowish-brown ( 1 0 YR 3 / 4 )  to greyish-brown ( 1 0 YR 5 / 2 )  to  
light grey ( 10 YR 7 / 2 ) . In addition , sligh tly acid water probab ly ran off  the 
ceiling on to the deposit , so that local aggregates formed which are heavily 
s tained with iron from the original solut ion . 
In con tra st  to thi s ,  the midden at the back of  the cave ( Squares I0-2 , J l -2 )  
is loose and so ft  and the shells  are  fresh and unweathered . Lenses  of  charcoal 
and ash are faintly visib le here , showing that in sp ite  of  its powdery texture 
the depo sit is relatively undisturbed . 
DIVISION OF THE DEPO S IT FOR ANALYS I S  
Sands ( Level I I I )  
The sands were divided into a n  upper and a lower level f o r  analysis , I l la 
and I I Ib respect ively . The division was an arb itrary one , designed to give 
approximately equal vo lumes of deposit  in each . 
Transit ional Zone (Level II )  
As we  have seen , th is  represents  a mixing of  younger mater ial from the 
midden with older material from the sands . It is  therefore treated as  a separate 
unit .  
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Midden (Level I )  
The midden was divided into an  upper and a lower level for analysis , la  and 
lb respectively . The d ivis ion was an arb itrary one , des igned to give two units  
of  approximately equal dep th and volume . Unfortunately this  could no t be  very 
successfu lly achieved . Part of  the midden had been removed fairly quickly in 
two large sp its  and , instead of  these being of equal dep th , I made a mistake and 
consistently removed a thicker top spit . As a result Level la contains a larger 
volume of material than Level lb and the division between the two can only reflect 
in a general way the distinct ion between the earlier and later parts  of  the 
midden . In addit ion no division could be made in Squares B l O  and C l O ,  where the 
ent ire midden wa s disturbed by pits , nor in B9 where it was removed in one sp it . 
The material from these areas is therefore simply termed ' Level I ' . 
Volumes of  Levels  
The volumes of  the levels  defined above , calculated from the drawn prof iles , 
are set out in Table 46 . 
Level 
Ia Upper mi dden 
I b  Lower mi dden 
I Genera l mi dden 
Tota l mi dden 
I I  Tran s i t i ona l Zone 
I I l a Upper sand  
I I I b Lower sand  
Tota l sand  
Tota 1 vo 1 ume 
Vol ume (m3 ) 
6 . 2  
3 . 7 
1 .  9 
1 1 . 8  
1 .  2 
4 . 2  
5 . 0  
9 . 2  
22 . 2  
Table 46 
DATING 
Nawamoyn: volume of excavated 
deposit, by level 
Two radiocarbon dates  are reported in Table 4 7 . 
Date Level 
ANU-53 I b  
ANU- 5 1  I I l b 
Sq ua re/ sp i t 
C8/2 
E 1 1/ 10 
Sands (Level Ill )  
Depth bel ow 
s urface ( cm )  Yea rs BP 
42-48 7 , 1 10 ± 130 
80 2 1 , 450 ± 380 
Table 47  
Nawamoyn: radiocarbon dates 
As explained in Chapter III , Nawamoyn was dug to check on the unexpectedly 
old sequence found at Malangangerr the previou s year . As a result , great care 
was taken to recoyer adequate charcoal samples , part icular attent ion being paid 
to the lowest  sands . Unfortunately hardly any charcoal occurred in the lowest  
level s .  The larges t  adequate sample (ANU-5 1 )  lay only about 25  cm  below the base 
of  the midden and a good 10 cm above the lowe s t  charcoal spicules found . Given 
the fact that weathering seems to have occurred while the sands accumulated , it  
is  possible that some considerable t ime might have elap sed between the earliest 
use of  this  site and the production of  the dated charcoal . 
Midden ( Level I )  
My radiocarbon allocat ion allowed only one other date to be run . From a 
number o f  op tions - the age of the f inal sand accumulat ion , of  certain ent ities  
in the midden and o f  the mo st recent u se of  the shel ter - I dec ided to submit 
charcoal from the bottom of  Level lb , to assess  when the midden accumulat ion 
began , marking the appearance of the estuarine conditions that provided the 
shell s  in this  level . I delib erately avoided dat ing a sample from Level I I  for 
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this purpo se , given its  sp ecif ically transit ional nature between sand and midden . 
The result (ANU-53 ) is in accord with the date for the base of  the midden at  
Malangangerr . 
MIDDEN SAMPLES 
Two column samples  were taken for the analysis  o f  midden content . Mea suring 
30 x 30 cm , they extended to the bottom of Level I I . Their positions are set  
ou t in Tab le 48 . Both samples  come from the eas t trench , Sample 1 from the more 
protected area b ehind the dr ipl ine and Sample  2 from the more expo sed region . 
Both were removed in sp its  5 cm deep . 
Sampl e 
1 
2 
Pos i t i o n  
Wal l Sq uare 
S D lO 
N B8 
Depth i n  cm 
60 
75 
Table 48 Nawamoyn: position and depth 
of two column samples through 
Level I midden and Level II 
The results  of the analy sis  of their components  are shown in Tables 49 and 
50 and a f ew comments  are in order . First , shell is  the chief organic const ituent 
of both samples  and this  is true for all sp its  within the samples , other than the 
lowest  two in Sample 1 .  Here b one predominates  over shell , but the actual weights  
of the bone are  no  greater than those  of the bone in  the sp its  of  Level la in the 
same sample . The second point , a rather surprising one , is  that components  are 
more densely distribu ted in Sample 2 ,  which comes from a more expo sed part of  the 
site . This  is  partly to be  explained by the far greater weight of  s tone in this  
sample . However ,  though a s imilar weight of  shell  ob tains  for Level la  in  both 
samples , there i s  ten t imes as  much shell  by weigh t  in Level lb in Sample  2 a s  in 
Sample 1 .  Not only does this f inding point to the complex . composition of the 
midden , but it  also suggests  that a greater expo sure to rain has not as  yet made 
the expected inroads into the preservat ion of the organic remains of  Sample 2 .  
Level Spi t 
Samp l e  1 1 
2 
3 
4 
l a  5 
6 
7 
8 
l b  9 
10 
1 1  
I I  12 
Samp l e 2 
1 
2 
3 
4 
l a  5 
6 
7 
8 
9 
10 
l b  1 1  
12 
13 
I I  14 
15 
Table 49 
Stone Was te Wei ght 
She l l Bone Crab Charcoal P l ant  too l s tone ( gm ) 
32 . 8  1 .  7 0 . 2 0 . 3 1 .  9 6 3 . 1 2 30 .  3 
6 3 . 0  2 . 5  0 . 2 0 . 5 33 . 8  322 . 5 
75 . 6  0 . 3 0 . 4  0 . 3 2 3 . 4  320 . 9  
7 1 .  5 1 .  2 0 . 6  1 .  5 2 5 . 2  37 3 . 6  
75 . 1 1 . 0  1 . 1 2 . 3 2 0 . 5 208 . 0 
66 . 4  1 .  7 0 . 9 1 3 . 4 17 . 6  1 5 1 . 0  
44 . 8  0 . 6  x 2 1 . 2  33 . 4  190 . 4  
7 3 . 0 1 .  5 4 . 1 2 1 . 4  74 . 0  
85 . 7  8 . 8  2 . 4  3 . 1 1 12 .  7 
60 . 4 2 1 .  0 0 . 1 18 . 5 82 . 7  
2 1 .  0 4 1 .  5 0 . 4  0 . 4  36 . 7 2 3 . 4 
18 . 9 78 . 4  2 . 7 3 .  7 
3 1 .  4 0 . 9  2 . 4  6 5 . 3 129 . 8  
35 . 6  4 . 6  0 . 4  3 . 4  56 . 0  76 . 9  
7 1 .  1 5 . 0  0 . 2 0 . 1 1 .  6 22 . 0  14 1 .  3 
55 . 9  2 . 4  x 0 .  1 4 1 .  6 449 . 2  
4 3 . 2 1 . 4  0 .  1 0 .  1 55 . 2  586 . 1 
20 . 4  0 . 4  x x x 4 . 2  75 . 6  837 . 3  
2 9 . 2 0 . 5  x 0 . 1 70 . 2  559 . 9  
40 , 1  0 . 1 x x 59 . 8  954 . 3 
6 3 . 6 x x x x 0 . 2  36 . 9  1 0 38 . 3 
6 3 . 7 x x x x 36 , 3  1405 . 2  
59 . 0  0 . 2 x x x 40 . 7 878 . 8  
4 3 . 6 o .  1 x x 0 . 6  55 . 7  4 53 . 9  
7 . 1 0 . 2  0 . 3 0 . 1 92 . 3  649 . 3 
1 .  5 0 . 1 1 . 0  9 7  . 4  324 . 7  
1 . 1 x 0 . 1 98 . 8  203 . 3 
x = p resent but in  i ns i gn i fi cant amounts 
Nawamoyn : percentage by weight of components of two column 
samples through Level I midden and Level II, by spit 
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Components ( % ) 
Stone Was te Wei gh t  
Samp l e She l l Bone Crab Charcoa l  Pl ant  too l s tone { gm) 
Level la - Upper Mi dden 
1 62 . 9  1 .  3 0 . 5 4 . 1 0 . 1 3 1 . 1 1 796 . 7 
2 37 . 4 1 . 2  0 . 1 0 . 3 0 . 9  60 . 1 3734 . 8  
Leve l l b  - Lower Mi dden 
1 70 . 2  1 3 . 1 x 2 . 0  14 . 7 292 . 8  
2 52 . 2  0 . 1 x x 0 . 1 x 47 . 6  4425 . 5  
Level l l - Trans i t i onal  Zone 
1 18 . 9  78 . 4  2 . 7  3 . 7  
2 1 .  4 x x 0 . 7 9 7 .  9 528 . 0  
Note : The dens i ty mea surements i n  the l as t  col umn express  
30  x 30  x l cm  ( 900 cm 3 ) 
we i gh t  pe r un i t  
x = present but  i n  i ns i gn i fi cant  amo un ts 
Table 50  Nawamoyn: percentage by  weight of components of two 
column samples through Level I midden and Level II 
and overall density, by level 
SHELL ANALY S I S  
Den s i ty/ 
uni t vo l ume 
5 0 . 7 
9 3 . 3 
14 . 6  
177  . 0  
0 . 7 
52 . 8  
i n  a un i t  
Shells  from four environments occur in the depo sit , a s  follows : 
Mangrove/mudflat species 
Potamididae : Cerithidea anticipata 
Te lescopiwn te lescopiwn 
Terebra lia semitrisu lcata 
Ellob i idae : Cassidu la angu lifera 
Cassidu la rugata 
El lobiwn aurisjudae 
Nerit idae : Neritina crepidu laria 
Nerita Zineata 
Geloinidae : Ge loina coaxans 
Muricidae·: Chicoreus capucinus 
Freshwater species 
Hyriidae : 
Terrestrial spec ies 
Camaenidae : 
Marine sp ec ies 
Arc idae : 
Melongenidae : 
Trochidae : 
Volut idae : 
Ve lesunio angasi 
Xanthome lon sphaeroidewn 
Arneme las sa creedi 
Anadara granosa 
Syrinx aruanus 
Trochus ni loticus 
Me lo sp . 
Column sample analy sis  (Tab les  5 1  and 5 2 )  shows that mangrove/mudflat forms 
predominate here as they did at  Malangangerr . One mangrove species (Nerita 
Zineata) is ab sent from the samples , as are freshwater and marine forms ; they 
were noted only a s  rare species or shell  tools during excavat ion . Fre shwa ter 
specimens only occurred in the surface dust . 
The info rmat ion in Tables  5 1  and 5 2  on the d i s t r ib u t ion of she ll spec ies in 
the column samp les  was analysed as for Malangangerr and the following inf erence s  
may be drawn . 
There is  a s ignificant difference in densities  between Level I I  and Levels  
la and lb , bu t not between la and lb . The following comments  concern only Levels 
la and lb . 
The distribut ion of  different spec ies varies in the following way s : 
1 .  Cerithidea anticipata increases s ignif icantly from Level lb to  la . The 
samples  are homogeneous  regarding mean values . 
Spec i es ( % )  
Leve l Sp i t 1 2 3 4 5 6 7 8 · 9 
We i ght 
( gm )  
Samp l e  1 1 1 1 .  1 5 . 7 1 . 4  7 1 .  0 6 . 6  4 . 2  7 5 . 5 
2 37 . 3 3 . 7 1 .  9 39 . 7  12 . 6  4 . 8  203 . 1 
3 4 3 .  7 5 . 6  2 . 2  2 1 . 2  2 1 .  6 5 . 7  242 . 2  
l a  4 4 7 . 2 5 . 4  1 .  7 2 1 .  6 1 9 . 7 4 . 0  0 . 4  266 . 8  
5 46 . 0  14 . 4  4 . 2  16 . 6  12 . 7 6 .  1 0 .  1 156 . 2  
6 26 . 4  2 3 . 6  7 . 7 34 . 1 1 . 8  6 . 4  100 . 2 
2 .  1 16 . 2  1 1 .  5 6 3 . 3 0 . 8 6 . 1 85 . 3  
8 3 . 9  7 . 2  6 . 8  7 7 . 8 0 . 9  1 .  7 1 .  7 54 . 1  
l b  9 1 .  2 0 . 6  0 . 1 96 . 8  0 . 6 0 . 7 96 . 6  
10 0 . 2 0 . 2  0 . 6  98 . 4  0 . 6  49 . 9  
l l 100 . 0  4 . 9 
I I  12 100 . 0  0 . 7 
Sampl e 2 1 12 . 7 6 . 6  0 . 2 70 . 2  7 . 6  2 . 5  0 . 2 4 0 . 7 
2 15 . 3 4 . 0  0 . 4  80 . 3 2 7  . 4  
3 12 . 4  6 . 7 1 .  9 77 . 3  0 . 1 1 .  6 100 . 5  
4 5 3 . 1 3 . 7 2 . 0  37 . 8  2 . 0  1 . 4  2 5 1 . 4  
l a  5 3 1 . 8  9 . 1 1 . 8  46 . 2  2 . 3 3 . 1 2 . 2  2 . 6  2 5 3 . 8  
6 4 1 .  3 10 . 4  3 . 5 35 . 3  5 . 9  2 . 8  0 . 4  0 . 4  17 1 .  6 
7 4 5 . 5 18 . 7 2 . 2. 2 5 . 9  5 . 3 1 .  9 0 . 5  163 . 0  
8 52 . 5  20 . 8  2 . 4  16 . 1 4 . 3 3 . 9  x 383 . 4  
9 40 . 0 40 . 1 2 . 5  9 . 8  3 . 8 3 . 8  x 65 1 . 4  
10 22 . 2  5 1 .  3 2 . 6  17 . 2  1 .  9 4 . 8  894 . 8  
l b  1 1  15 . 9  5 1 . 4  3 . 4  2 3 . 9  1 . 0  4 . 2  0 . 2  5 19 . 2  
12 4 . 8  29 . 4  4 . 9  58 . 1 0 . 9 1 .  9 197 . 4  
lJ 5 . 8  16 . 4  6 . 5  64 . 4  0 . 9 6 . 0  46 . 3  
I I  14 4 . 1 36 . 6  6 . 1 5 3 . 2 4 . 9 
15  1 3 . 2  17 . 4  69 . 4  2 . 3 
x = present but  i n  i n s i gn i fi cant amounts 
1 .  Cerithidea anticipata 6. £/labium aurisjudae 
2. Telescapium telescapium 7. Terebralia semitrisulcata 
3. Cassidu/a angulifera and C. rugata 8. Chicareus capucinus 
4. Gelaina caaxans 9. Xanthamelan sphaeraideum and 
5. Neritina crepidularia Arnemelassa creedi 
Table 5 1  Nawamoyn : percentage b y  weight o f  different shells in two column 
samples through Level I midden and Level II, by spit 
Spec i es ( % )  
Sampl e 2 3 4 5 6 7 8 9 
Level l a  - Upper Mi dden 
1 37 . 0  8 . 8  3 . 4  3 1 . 6  1 3 . 9  5 . 2  0 . 1 
2 4 1 . 8  12 . 3 2 . 1 36 . 4  3 . 7 2 . 6  0 . 4  o .  1 0 . 6  
Leve l  l b  - Lower Mi dden 
1 1 .  7 2 . 3  2 . 0  92 . 6  0 . 5 0 . 9  
2 2 3 . 9 4 5 . 7  3 . 1 2 1 . 1 2 . 1 4 .  1 x x 
Le ve l  l l - Trans i t i onal  Zone 
1 100 . 0  
2 6 . 9  30 . 5  4 . 2 58 . 4  
x = p resent but  i n  i n s i gn i fi cant amounts 
We i gh t  
( gm )  
l_ 1 29 .  3 
1 39 1 . 9 
205 . 5 
2 309 . 1  
0 . 7 
7 . 2  
Dens i ty/ 
uni t vol ume 
32 . 2  
34 . 8  
10 . 3  
92 . 3  
0 .  1 
0 . 7 
Note : the den s i ty measurements in  the l as t  col umn express  wei ght per uni t in  a un i t  
30 x 30 x 1 cm ( 900 cm 3 ) 
1. Cerithidea an ticipata 
2. Telescapium telescapium 
3. Cassidula angu/ifera and C. rugata 
4. Gelaina caaxans 
5. Neritina crepidularia 
6. £/labium aurisjudae 
7. Terebralia semitrisulcata 
8. Chicareus capucinus 
9. Xanthamelan sphaeraideum and 
Arnemelassa creedi 
Table 52  Nawamoyn:  percentage by  weight of different shells in  two column samples 
through Level I midden and Level II and overall density,  by level 
1 2 1  
1 2 2  
2 .  Te lescopium te lescopium shows a signif icant diff erence between Level s  
l a  and lb . The mean values over leve l s  within samples  are homogeneous .  
3 .  Ge loina coaxans presents  a borderline effect  only b etween Level s  la and 
lb , sugges t ing no difference between these leve l s , due to the overall 
weight of  Samp le 1 in Level lb . 
4 .  Neritina crepidu laria shows a s ignif icant difference in it s distribution 
b etween Leve l s  la and lb and also shows interaction between samples  and 
levels .  This suggests  a dif ferent distribu tion pattern in dif ferent 
par t s  of  the site over time . 
5 .  El lobium aurisjudae shows no signif icant dif ferences between level s but 
strong interact ion exi s t s  b etween samples  to suggest that they are 
dif ferent . 
In other words , the mo st  important change in species distr ibut ion over t ime 
is a decrease in Te lescopium accompanied by an increase  in Cerithidea and 
Neritina . The s ignificant decrease in Ge loina witnes sed at Malangangerr is not 
in evidence . 
A within-level test  on correlat ions between proport ions produc es results  for 
Level la only , as there are too few values in lb : 
1 .  Cerithidea and Ge loina are more negat ively correlated than one might 
expect by chance .  In Malangangerr the relat ionship was complementary , 
but here Cerithidea increases as overall shell weight  increases , whereas 
Ge loina decreases  with an increase in shell weight . In human terms , this  
makes a strong comment on  the decline of  Ge loina , in  that people deposited 
as  much overall shell by weight whilst  actually depositing fewer Ge loina . 
2 .  Te lescopium and Cassidu la are positively correlated and rise  and fall 
together . A borderline po sitive correlat ion is  seen between Cassidu la 
and El lobium. 
Thus we have a situat ion s imilar to that ob served at  Malangangerr in that 
there are sh ifts  in the associa t ion of  shell species over t ime . As at  Malangan­
gerr , Cerithidea increases  in t ime bu t the decrease of Ge loina is less  clear as  
a constant trend from the  base of  Level lb . Te lescopium decrease s markedly at 
Nawamoyn in a manner no t ob served at Malangangerr . 
Finally , the distribut ion of  freshwater mussels  ( Ve lesunio angasi) is  
s imilar to  that found at the other two p lain s  sites , being restricted , in  t iny 
quant itie s , to the uppermo st  dusty sur face of the deposit . 
BONE ANALY S I S  
Bone o ccur s throughou t the midden and the . transit ional zone and , unl ike a t  
Malangangerr ,  also i n  the upper part of the sand . All identifiable fragments  
were retained . 
Mammal s  
The following species were identified on cran ial  remains : 
Peramelidae : 
Phalanger idae : 
Petauridae : 
Dasyuridae : 
Macropodidae : 
Canidae : 
Mur idae : 
Isoodon macrourus 
Trichosurus arnhemensis 
Petaurus breviceps 
Satane l lus ha l lucatus 
Macropus anti lopinus 
Macropus agi lis 
Pe troga le brachyotis 
Gen . indet .  
Ganis fami liaris dingo 
Hydromy s chrysogas ter 
Rattus tunneyi 
Rattus co l letti 
Me lomys sp . 
Bandicoot 
Possum 
Gliding possum 
Native cat 
Ant ilop ine kangaroo 
Sandy wallaby 
Rock wallaby 
(Microch irop teran) bat 
Dingo 
Water rat 
Tunney ' s  rat 
Collett ' s  rat 
Naked-tailed rat 
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S imilar sp ecies occur at  the other plains  s ites , but a wider range is 
present here . No Sarcophi lus remains were found . Thi s  is the only site to 
yield a dingo , which was identif ied by one pre-molar from the uppermost  spit of 
Level la . It should therefore b e  regarded as modern . 
The minimum numbers of mammal s in each level of the depo sit are lis ted in 
Tab le 53 . 
The bandicoot is  the mo st  common animal , followed by the pos sum , the same 
pattern as at Paribari and Malangangerr . The material from the lower levels ,  II 
and Illa , is  no different from that found above , excep t that the lower fragments  
have been weathered to a h igh gloss . 
Level 
Total 
Spec i es I a  I b  I I I  I I  I a  Nos 
lsoodon macrourus 10 10 3 3 2 28 
Trichosurus vu/pecu/a 6 3 1 1 1 1  
Petaurus breviceps 1 1 
Phalangerid 1 1 
Satanellus hallucatus 4 1 1 7 
Macropus antilopinus 1 1 2 
Wallabia agilis 2 1 1 1 5 
Petroga/e penicillata 1 1 2 
Microchi ropteran 1 1 
Ganis familiaris dingo 1 1 
Hydromys chrysogaster 2 2 
Rattus tunneyi 1 2 3 
? Rattus conatus 2 2 4 Table 53 Rattus sp. 1 
Melomys sp. 1 Nawamoyn : minimum number of different 
To ta l 3 1  2 3  6 6 4· 70 mammals, by level 
Fish 
Fish remains occurred in the midden and transit ional zone below but not in 
Level Illa . Only one spec ies , a cat f i sh , probab ly Neosi lurus , was identif ied , 
on dist inctive cranial fragm�nts . 
Rep t iles 
Rep tile  remains occurred from the midden to Level I l la and include skull 
fragments , limb bones , carapace and plastron . The following species were 
identif ied according to cranial remain s :  
Boidae : 
Varan idae : 
Agamidae : 
Python sp . 
Varanus sp . 
Gen . indet . 
Ch lamydosaurus kingii 
Python 
Goanna 
Agamid l izard 
Frilled lizard 
Fragment s  of post-cranial shell of  freshwater turtles  were noted throughout . 
The minimum numbers of  rep t iles in each level , o ther than turtles , calculated 
according to skull fragments , are given in Tab le 54 . 
Level 
Spec i es I a  I b  I I I I I I a Totd l 
Python sp. 1 1 2 
Varanus sp. 1 4 1 1 7 
Agamid sp. 5 3 3 12 
Chlamydosaurus 
kingi 1 Table 54 Nawamoyn: minimum number of 
Tota l 7 8 1 4 2 22  different reptiles, by level 
Birds 
Long b ones occurred from Level Illa upwards .  A few quills and fragment s  of 
eggshell were found in the upper levels  o f  the midden ; they belong to  the magpie 
goose , Anseranas semipa lmata . 
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Crab s 
Crab claws occurred mainly in the upper level of  the midden . Most of  them 
belong to the small mangrove crab Sesarma sp . ,  but a few large claws are from 
the large ·mangrove crab , Scy l la serrata . 
HUMAN REMAINS 
Human bones were found throughout the midden and f ive pos sible f ragments  
came from the underlying Levels I I  and Illa . Mos t  o f  the bone was charred and 
broken and lay scattered amongst  the food debris . There were two discrete 
burial s ,  one in Square F3 , the other in Squares D l 2  and E l l .  
Tab l e  5 5  sets  the data ou t by level . 
l a  
Leve l 
I b  I I I  I I  I 
Bone 
Teeth : 
adu l t 
j uven i l e  
c h i l d  
Ma ndi bl e 
Sku l l ( compl ete ) 
Sku l  1 fra gments 
F3/ l 
3 
1 
20  
1 
l ( L ) , l ( R )  
l ( L ) ,  l ( R )  
l ( L ) ,  l ( R )  
x 
6 
E l l/ 2 & 3 General 
4 
1 
20  
1 
1 
l ( L )  
1 
3 
2 
x 
2 ( L ) , 1 ( ? )  
l ( L ) , l ( R )  
1 
2 ( L ) , l ( R )  
2 
9 
0 12/ 1 , E l l/4 & 5 
1 
l ( L ) , l ( ?R )  
l ( L ) , l ( R )  
l ( L ) , l ( R ) 
7 
6 
Sca pul a 
Humerus 
Ra di us 
U l na 
Ca rpa l 
Metaca rpa l 
Pha l ange 1 3  
3 
14 9 
1 
1 1  7 ?2 
1 1 Pel v i s 
Femur 
Patel l a  
T i b i a  
F i bu l a 
Ta rs a 1 
1 
l ( R ) , l ( ?L )  
l ( L ) , l ( R )  
l ( L ) ,  l ( R )  
l ( R )  
1 
2 2 ( R ) , lj l ( L ) , 2 ( R )  l ( L ) ; l ( R )  ? 1  
Meta tarsa l  
Pha l ange 
Meta podi a l  
Vertebra 
Sternum 
Ri b 
Cl a v i c l e  
Mi n i mum nos : 
adu l t 
j uven i l e  
tota l 
4 
x 
x 
37 
x 
1 
x 
1 
2 
2 
Key : x - present 
j - j uven i l e  
Table 5 5  
Level la 
1 
2 
3 
x 
x 
1 
1 
10 
5 
3 
3 
1 
1 , lj 
9 [2 ( R )  
ca l canea ) 
3 
5 
7 
2 2  
2 
78 
1 
2 ( femo ra ) 2 
1 ? 1  ( t i b i a )  
3 ? 3  
l ( R )  
l ( L ) , l ( R ) 
4 ( L ) , 4 ( R ) 
S ( L ) , S ( R )  
10 
x 
x 
1 
4 3  
l ( L )  
1 
Nawamoyn: number of different human skeletal parts and 
minimum number of individuals represented, by level 
1 .  Square F3  Spit 1 .  A f lexed burial was encountered between 5 and 1 5  cm 
below the surface . Some bones were disturbed by water running along a 
modern rill . No pit  or hollow was noted and it seems that the body was 
s imply placed on the surface of  the midden . 
The skeleton lay on its  left  side facing north . The hands were in front 
of  the face and the knees  were well  drawn up below the chin . Mos t  of  the 
bones were present but many were broken . An analysis  of the skull ( see 
Appendix lB )  shows that the remains belonged to an adult individual with 
2 
?4 
signs of dental pathology . The sex was not determined . 
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Three human teeth and a few skull fragment s  ( labelled ' Skull  Second ' )  
were found near the skeleton , but they belong to another individual . They 
may const itu te some form of grave goods , or they may be part of a secondary 
disposition . 
2 .  Square E l l  Sp its  2 and 3 .  A concentration of bones was found in the north 
part of this  square , some 5-24  cm below the surface . The rest of  the pre­
sumed skeleton was not removed , though several bones were visib le in the 
north wall  of the square . One tooth (Appendix lB )  found here belongs to  an 
adult . 
3 .  General . Scattered human bones occurred in the wes t  trench . The remains 
of at least three individuals , two adul t s , one j uvenile , are present . A 
few scattered teeth and one edentulous mandible  also occur , all of which 
are attributed to adults  (Appendix lB ) . 
Level lb 
These remains were found in the west  trench , scattered over a wide area . 
At least  two adults  and possib ly one j uvenile are represented . 
There are two skulls in thi s  group . The f irst , from the bottom of  the 
midden in Square 1 1  Sp it 3 ,  was found in a fragmented condit ion on the top of  
the transit ional zone ( Level I I ) . It  b elongs to an adul t  male and shows signs  
of dental pathology (Appendix lB ) . 
The second skull ( Square F2  Spits  4 and 5 )  lay in heavy midden 20-30 cm 
below the surface . The foramen magnum lay uppermo st and the mandib le lay below .  
I t  belongs to an adult but the sex has not been determined ( Appendix lB ) . 
Three teeth were also found , all  belonging to adu l t s  (Appendix lB ) . 
Level I 
An extended bur ial  was f ound in Squares D l 2  and E l l .  It  is  attributed to 
Level I ,  because although some of  the leg bones occurred in Level lb ( Square 
E l l Spits  4 and 5 ) , mo st  of the skeleton was in the midden in Square D l 2  Sp it 1 
which was removed in one lar·ge uni t  (Fig . 33 ) . 
Square 
E 1 1 
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Fig. 33  Nawamoyn: plan of 
extended burial in 
Level I midden 
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The skeleton lay on its  b ack on a s light  slop e . The skull was uncovered 
about 1 5  cm b elow the surface in Square D l 2  and the feet about 30 cm b elow the 
surface in Square E l l . No p it or hollow was ob served . The body was apparently 
placed on the surface of  the midden and large rocks put on top , one of  36 kg on 
the rib s  and two of  2 3  kg and 1 2  kg on the pelvis . Smaller rocks were p laced 
on the leg s just above the knees . 
The comp lete skeleton is present excep t for both humeri  and one patella . 
It  is po s s ible  that the humeri are present in highly fragmented form amongst the 
many bone fragments . The o ther bones are broken , many probab ly crushed by the 
weight  of the rocks above . The remains were in articulation except for the 
mandible , the proximal end of  the left  ulna and several metapodials . 
The body was clearly buried according. to a prescribed plan . The rocks may 
have been placed to protect it  from predators or as markers of its  position . 
The humer i  and patella may have been removed by predators ,  like dingoes , but 
it seems unlikely that they would have been so selec tive . I t  is  more likely 
that these bone s were taken away to serve a ritual purpose , such as secondary 
interment el sewhere . 
Level I I  
Five fragments  o f  bone were found here , but I cannot say with certainty 
that they are human . 
Level Illa  
Four fragment s  of bone here are  also  doubt fully human . 
Conclusion 
The remains of  at least nine ind ividuals  were found at Nawamoyn . Two 
individuals were p laced in spec ific position , though neither was apparently put 
in a p it . The rest of  the material occurred as scattered bone s throughout the 
midden . This probab ly reflec t s  some form of  secondary burial , such as  I have 
inferred was prac t ised at the o ther two plains  sites . The fact that such 
scattered bones occurred throughout the midden may mean that the pract ice  of  
secondary bur iai could go back p erhap s 7000  years in  the area ,' I t  should  b e  
noted , however , that a f irm as sessment of  its  antiqui ty requires spec if ic dates  
on well-a s sociated material . 
BONE IMPLEMENTS 
( Fig . 34 )  
There are 6 3  bone implement s  in . the midden , distributed a s  in Table  5 6 . 
Level 
la l b  I I  Tota l 
Impl emen ts Nos % Nos % Nos % Nos % Nos % 
B i  po i nts 7 16 . 7 2 1 1 .  8 9 14 . 3 
Un i  po i n ts 13  30 . 9  4 2 3 . 5 17 27 . 0  
Sec t i o ns 8 19 . 1 2 1 1 .  8 10 1 5 . 8  
Spatu l a te po i n ts 6 14 . 3 4 2 3 . 5 1 3 3 . 3 1 1  17 . 5  
Ut i l i sed fl a kes 6 14 . 3 4 2 3 . 5 2 66 . 7  1 100 . 0  1 3  20 . 6 
Ut i 1  i sed teeth 2 4 . 7 2 3 . 2 
Mi scel l aneous 5 . 9  1 1 .  6 
Total 42 100 . 0  17  100 . 0  3 100 . 0  1 100 . 0 6 3  100 . 0  
Table 56 Nawamoyn : number of different bone implements, by level 
Bipoints  ( Fig . 34a-d ) 
There are nine b ipoints ,  of  which three are intact ; all show the charac­
teristic mid-shaft bulge . All are made of  mammal bone , one on an intact shaf t , 
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Fig. 34 Nawamoyn :  bone implements from Level I midden 
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the rest on f lakes or sp linters of  long bone . All were ground and polished into 
shape . They range in size from 1 . 6-3 . 1  cm . 
Unipoints  ( Fig . 34e-h) 
There are 1 7  unipoints , 16 of which are broken at the end opposite  the tip . 
Thirteen are of  mammal bone , three on intac t  shaf t s , one is  made on a b ird long 
bone , two on a quill and one on a f i sh bone . 
They range in length from 1 . 0-8 . 7  cm , the maj ority falling between 1 . 5  and 
2 . 0  cm . They were all ground and polished into shap e . The tip is formed by the 
in tersect ion of tiny ground planes  in 1 0  points  and by a single long bevel on 
the b ird bone and the quill points . The shorter points  could originally have 
been the t ip s  of b ipoints . 
Sec tions 
There are 10 sections of mammal bone . Eight are p ieces  of the intac t shaft  
of a long bone and two are  sp linters of bone . They range in  length from 1 . 3-2 . 2  
cm . Five are ground and all have a high gloss . 
Spatulate Points  ( Fig . 34 i-l ) 
There are 1 1  spatulate points , all broken . Five show intac t tip s , formed 
by grinding and polishing . One specimen (Fig . 34 1 ) , snapped off  at the end , has 
the scar overlain with a high glo s s . Ano ther fragment of  shaft  (H2 / 4 )  is  
covered with red  ochre . 
Ut ilised Flakes (Fig . 34m-o) 
There are 13 flakes of  mammal bone which show signs  of use . One ( Fig . 34m) 
is a flat squarish p iece with unifacial use-wear along one side , while the o ther s 
are long splinters with areas of  localised gloss . 
Utilised Teeth (Fig . 34p , q )  
There are two of  these art if ac t s . One (Fig . 34p ) is  a wallaby incisor 
(Macropus agi lis) with an unusually high gloss on the l ingual surface . The 
second (Fig . 34q ) , the upp er incisor of a kangaroo (Macropus anti lopinus)  with a 
hole drilled through the roo t , may well  have been an ornament . 
Miscellaneous (Fig . 34r )  
This is a f ragment of b ird bone with the articular end intac t . The other 
end is  scarred and was apparently cut and then snapped off . The break has sub­
sequently been ground over . 
Distribut ion 
The wide range of  bone tools  at Nawamoyn is  distributed in the deposit  as 
shown in Table  5 6 . Most  forms are also found at Paribari and Malangangerr Level 
I ,  which underlines the cultural s imilarities between the three sites . At 
Nawamoyn , as at Malangangerr , mos t  of the tools occur in the upper level of  the 
midden but this could be related to differential p re se rvation o f  b one in variou s 
parts  of  the depos it . There are , unfortunately , too f ew incidences  recorded here 
to support any s ignificant conc lus ions about bone tool-type changes  over t ime . 
SHELL IMPLEMENTS 
(Plates 20 , 2 1 )  
Shell  tools occurred throughout the midden . The larger ones were recognised 
2===1 cm 
Plate 20  
Nawamoyn: Geloina shell with a hole 
in the centre and a smooth margin, 
Level lb , J l /3 
0 1 cm = Plate 2 1  
Nawamoyn : Anadara shell with drilled hole and 
covered with red ochre, Level lb, 12/6 
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during the excavat ion , but the small p ieces of ut ilised Ge loina were recovered 
from the column samples after careful microscop ic inspect ion , which revealed 24 
fragments  with use-wear along the natural margin of  the shell . Mos t  have tiny 
flakes detached from the dorsal surface and in several cases the scars are over­
lain with u se-polish . All but one of these fragments came from Column Sample  l ;  
their infrequency in Samp le 2 is  probab ly related to its  more exposed and 
weathered state . 
There are f ive o ther artifac t s . The first  is a large valve of  Ge loina 
coaxans ( 1 0 / 3)  with a dentated margin where large f lakes have been detached to  
create a j agged scraping or cut t ing edge . Ano ther Ge loina valve , with a round 
hole 1 . 2  cm in diameter in the main body of the shell and a smoo th margin , may 
well  have been a pendant  (Plate 20) . There are two ark shells  (Anadara granosa) 
(F2/ 3 ,  1 2 / 6 )  with holes drilled in the base , one of  which is  covered with red 
ochre (Plate 2 1 ) . Finally there is  a large triangular fragment of  bal�r shell  
(Me lo sp . )  with use-polish along one edge , suggesting i t s  use as  a knife or  
scrap ing tool . 
The evidence shows that the inhab itants  of  Nawamoyn used local mangrove/ 
mudflat shells as ornament s  and artifacts . The marine shells  may have been 
traded into the area or collected during trip s  to the coas t . Their occurrence 
throughou t the midden suggests  that coas tal contact s  might have b een in existence 
for perhap s 7000 years . 
FLAKED STONE ARTIFACTS 
Distribution and Density 
There are 2 36 1  f laked s t one ar t if ac t s  in the deposit , of  which 109  ( 4 . 6% )  
are implement s  and 2 2 5 2  ( 9 5 . 4% )  waste f lakes . 
The number and density of art ifac t s  in different  levels  of  the deposit  are 
set out in Table  5 7 . 
The density of  worked stone decreases over time , as at Malangangerr . The 
low density in Level I must  be attributed partly to the large bulk of organic 
matter in the midden . Like Malangangerr , the overall densities are low , the 
midden compared to  the Parib ari  midden and the sands to be sandy deposit  at 
Jimeri I .  
1 3 0  
Level 
la 
lb 
I 
Tota l 
Tota l I I 
I I l a 
I I I b 
Tota l I I I 
Grand  tota l 
Raw Materials 
Arti  facts  
Nos Dens i ty/ m3 
6 7  10 . 8  
100 2 7 . 0 
18 0 . 9  
185 15 . 6  
83  6 9 .  1 
1 356 322 . 6  
737 14 7 . 4  
209 3 2 2 7 . 5 
2 36 1  
Table 57  Nawamoyn : number and 
density of flaked stone 
artifacts, by level 
The same four rock types occur as at Malangangerr and quartz ite and quartz 
predominate here as well , as shown in Table  58 . The use of  quart z  i n  Level III  
is  undoub tedly related to the presence of  many small  quartz  p ebb les in the basal 
gravel at the s i te . 
Raw ma teri a l  ( % )  
I gneo us / 
Leve l Qua rtz i te Qua rtz Chert metamo rph i c  Nos 
la 37 . 3  2 5 . 4  - 1 7 . 9 19 . 4  6 7  
l b  33 . 0  34 . 0  24 . 0  9 . 0  100 
I 6 1 . 1 2 7  . 8  1 1 . 1 18 
Ove ra 1 1  37 . 3 30 . 2  20 . 6  1 1 .  9 185 
I I  5 3 . 0  32 . 6  8 . 4  6 . 0  83  
I I  l a  39 . 7 34 . 8  15 . 3 10 . 2  1 356 
I I I b 37 . 4  4 3 . 6  9 . 9  9 . 1 737 
Ove ra 1 1  I I  I 38 . 9  38 . 0  1 3 . 4  9 . 7 2093 
Table 58 Nawamoyn: percentage of flaked stone artifacts of 
different raw materials, by level 
Rat io of Implements  to Waste  Flakes 
The rat io of implements  to waste flakes increases markedly over time , as 
shown in Table  5 9 . The f igures  reflect a more economical use of  chert ·  and 
igneous /metamorphic rocks than of  quartz  and quartzite . 
Raw materi a l  ( nos ) 
I gneo us / · 
Leve l  Qua rtz i te Qua rtz Chert metamorph i c ·  Overa 1 1  
l a  4 . 0  4 . 7 2 . 0  0 . 9  2 . 6  
l b  10 . 0  16 . 0  2 . 4  0 . 8  4 . 9  
I 10 . 0  4 . 0  1 .  0 5 . 0  
Overa 1 1  6 . 7  8 . 3 2 . 3  0 . 8 3 . 7 
I I  10 . 0  26 . 0  6 . 0  4 . 5  9 . 4  
I l l a 19 . 7 9 3 . 6 19 . 7  4 4 . 7 29 . 8  
I I I b 33 . 4  160 . 0  2 3 .  1 12 . 4  39 ; 9  
Overa l l I I I  2 3 . 0 1 12 . 5  20 . 6  2 3 .  2 32 . 6 
Table 59 Nawamoyn: number of waste flakes per implement 
for different raw materials,  by level 
Size of Waste Flakes 
The change in tool/was te ratios over t ime is supported by an analys i s  of the 
size of  waste flakes in a sample of 30% of all waste in each level . The f igures , 
set ou t in Tab le 60 , show a signif icant relationship between flake size and level ,  
with a tendency towards the presence of  larger flakes  in Levels  II and I .  The 
same trend is more decisively seen at Malangangerr , which lends weight to an 
interpretation that more stone working took place during the deposition of Level 
III than subsequent ly . 
Waste fl akes ( % )  
Si ze c l asses  i n  i n .  (11111 ) 
0 . 75 0 . 50-0 . 75 0 . 2 5 -0 . 50 0 . 125-0 . 2 5  
Level  ( 1 9 . 05 )  ( 1 2 . 70- 19 . 05 )  ( 6 . 35 - 1 2 . 70 ) ( 3 . 175-6 . 35 )  Nos 
I 2 0 . 0 3 7 . 1 20 . 0  2 2 . 9  35 
I I 6 . 1 45 . 4  42 . 4  6 .  1 33 
I I I  7 . 4  24 . 3  54 . 8  1 3 . 5  593  
Table 60 Nawamoyn : percentage of waste flakes of different 
size classes, by level 
LEVEL I :  FLAKED STONE IMPLEMENTS 
There are 39  implements  here , distributed as in Table  6 5 . 
Points  ( Fig . 35a-c)  
1 3 1  
There are four points , three intac t (all  illustrated in Fig . 35 )  and one 
shaft  fragment ( 1 2 /4A-9 ) , whose characteristics  are set  out in Tab les  6 1 -6 3 . 
Although the collection is  too small  to allow meaningful comparisons with the 
larger Jimeri series , there are some interesting features . Three p ieces are of  
chert and one of  quartz ite . Two intact chert points , though mainly unifacial 
in retouch , are b ifacial by definit ion : Figure 35b is  b ifacially worked at the 
tip and has unifac ial use-wear inverse to  the unifacial retouch down one s ide ; 
Figure 35c is  b acked with s teep unifac ial retouch along one side and has slight 
scalar retouch on both surfaces along the other side . Kamminga ( 1 9 7 8 : 3 3 2 ) , who 
calls Figure 35c a unifacial poin t , presumably because this is the dominant form 
of  retouch , describes  it  as having ' moderate smoothing and s triation on its  
ventral face  . . •  the striat ions being angled at 9 0 °  to  the  apex ' . Noting that its  
wear is comparab le to  that ob served on  ethnographic haf ted p irri engravers , he  
concludes that it was probab ly used  for  wood graving . 
Too l s 
Po i nts 
Shaft 
Raw ma ter i a l  
Qua rtzi te C hert 
1 2 
1 
Tota l 
3 
1 
Base  s hape End-struc k Other 
Curved 
Squa re 2 
Retouch 
Cross - sect ion  Bi fac i a l  Un i fac i a l  
�enti c u l a r  1 
Tri angu l ar  2 
Cores/Core Scraper s  
Table 6 1  Nawamoyn, Level I :  number 
of points of different raw 
materials 
Table 62  . Nawamoyn, Level I :  relationship 
Table 63 
of base shape and striking platform 
of points 
Nawamoyn, Level I: relationship 
of cross-section and retouch 
type of points 
There are three globular p ieces of quart z  which are b ifacially flaked around 
the p erimeter . They range in length from 4 . 8 -7 . 5 cm and are all roughly oval or 
circular when viewed dorso-ventrally . One p iece ( E l l / 4 )  is bruised along the 
edges and probab ly also served as a hammer . 
Oenpelli Polished Flakes (Fig . 35d-f)  
There are three quartz ite p ieces in this c lass . Figure 35d  is an end-struck 
flake somewhat oval in plan with a cro s s- section in the shape of  a r ight-angled 
b 
1 3 2  
0 2 3 
a-c poi nts; G2/1 , quartzite, cu rved base, b ifacial  retouch, Level l a  
A1 1 / 1 , chert, square base, ma in ly  un ifacia l ,  some bifacial  retouch, Level l a  
H 1 /3A, chert, square base, ma in ly  un ifac ia l ,  some b ifacia l  retouch, Level l b  
d-f Oenpe l l i  pol ished fl akes, a l l  o f  quartzite; 
I 2/1 - 1 , Level l a  
I 0/ 1 -2, Level l a  
E2/1 - 1 , Level l a  
g ut i l ised f lake; 
I 2/5- 1 5, quartzite, smooth ing a long one side, Level l b  
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Fig. 3 5  Nawamoyn: points and other flaked stone implements from Level I midden 
f· 
1 3 3  
triangle . It  is  retouched along one side , where b lows have b een s truck from both 
surfaces to produce steep backing . The other s ide is unretouched bu t has marked 
use-polish on both surfaces . The dull  glo s s  on the ventral surface extends about 
1 . 9 cm in from the edge . The bright glos s  on the dorsal surface extends in about 
1 . 0 cm . 
Figure 35e , measuring 4 . 9  x 2 . 6  x 1 . 7 cm , is  similar to the previous imple­
ment in every way , except that the ut ilised edge shows both use-polish and 
snapping , where several flakes have come off  since the glo s s  was acquired . 
The third p iece ( Fig . 35f ) i s  triangular in plan with bright polish along one 
side and a dull  glo s s  on the reverse side . 
Utilised Flakes and Lump s ( Fig . 35 g )  
There are two such f lakes . The one illustrated i s  a thin end-struck flake 
of quartz ite with smoothing along one s ide . The other ( J2 / 2- l ) is  a crescent­
shaped p iece o f  chert with unifac ial use-wear and smoo thing along the chord . 
There is  a quart z  lump , 6 . 0 x 3 . 3  x 2 . 7  cm , with unifacial use-wear and 
bruising along one edge . 
Miscellaneous 
There is  an end-struck flake of  chert with b ifac ial flaking along both 
s ides . A large fragment has snapped off  on one s ide , but it  is  s till roughly 
oval in p lan . Use-wear occurs along one edge , where the light bifacial flaking 
is overlain by a slight glos s .  
Retouched Fragments  
UnifaciaZ Zy Retouched Fragments 
There are nine such f ragments , two of  quartz ite , two of  quartz and f ive of 
chert . They all show s igns of step and scalar flaking and in addition two have 
evidence of use-wear . Of these the f irst  is a small fragment of quartz ite with 
smoothing use-wear on one edge , the second a p iece of  chert with use-polish on 
one edge and across  one surface . 
Bifacia l ly Retouched Fragments 
There are three fragments , one of  quartz ite and two of  chert . One fragment 
( I l /3-3)  may have been the butt o f  a large quartzite point , but , if so , it has 
broken off short of the point of  maximum bread th , so  that it is impossible to 
identify it  with great conf idence . 
Axes  (Fig . 36 )  
There are 1 3  axes in Level I .  They show a wide variety of  forms and are 
individually describ ed in Appendix 2B . 
Most  of  the axes are made of  porphyritic dolerite . Eleven are f inished 
imp lements  and the other two prob ab ly represent an early stage of manufacture . 
All the f inished axes were b if ac ially retouched and then ground to form a cutting 
edge . This cutting edge occur s at the end of  10 axes  and on the side in one case 
( Fig . 36a) . None of the axes  i s  grooved , but one ( Fig . 36e)  could be termed 
' waisted ' .  
LEVEL I :  OTHER FINDS 
Abraded Piece 
This is a p iece ·o f sandstone ( I0 / 3 ) , measuring 7 . 2 x 4 . 5  x 2 . 7  cm , which has 
b een ground on both surfaces . I t s  funct ion is unknown . 
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a I 1 / 1 - 1 ,  porphyrit ic doler ite, Leve l l a  
b I 2/3-4, hornblende sch ist, Level l a  
e I 1 /3-2, porphyrit ic doler ite, ? waisted , Level lb  
f I 1 /3-5, porphyrit ic doler ite, Level lb  
c A 1 1  /2- 1 ,  porphyr itic doler ite, Level l a  
d I 2/5-2, porphyritic doler ite, Level l b  
g J 1 /3-2, quartzite, Level l b  
h J2/2- 1 ,  porphyrit ic doler ite, Level l b  
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Fig. 36  Nawamoyn: edge-ground axes from Level I midden 
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Nawamoyn : hammer/pounder of quartzite from Level lb of midden ; I 2/6- 1 6  
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1 3 6  
Hammers/Pounder s (Fig . 3 7 )  
There are 1 9  p ebb les , e ight in Level l a  and 1 1  in Level lb , which show s igns 
of  use as hammers . Thir teen are of quartz ite and six of quar t z . The 1 6  intac t 
specimens vary in weight from 6 4 - 1 200 gm . Most  hammer s have one spec ific area of  
use . 
Ochre 
Lumps of ochre occurred throughout Level I ,  ranging in weight from about 
2-50 gm . The colour s are red , white , yellow , orange and purple . The density of  
occurrence of the  ochre lump s through the midden (Table  64 )  is s imilar to that 
in Level I at Malangangerr . In addit ion , the number of lumps increases and their 
size decreases over time . 
Level Nos Den s i ty/m 3 
l a  153  24 . 7  Table 64 Nawamoyn:  distribution 
l b  6 0  16 . 2  of ochre lumps through 
l 2 1  1 1 .  1 Level I, by number and 
Tota l 2 34 19 . 8  density 
Rocks with Ground Hollows (Plate 1 9 )  
There are two rocks with smooth depre s s ions ground into  the .surface . One i s  
a large s lab , 62  x 6 0  x 2 0  cm , which came from Square s  G l  and 2 in Level la 
(Plate 1 9 ) . It  has two small hollows , 1 0  cm diame ter , on one surface . The 
second rock , in Level lb , is 34 x 20 x 10 cm . I t  has one hollow . Both rest  in 
deposits  above the date of  7000 years g iven by ANU-53 and they will b e  discus sed 
further in the concluding chap ter . 
LEVEL I :  CONCLUS ION 
The evidence is s imilar to that found at the o ther two p lains sites , both 
with regard to the types  present and the fact that tools  do not seem to have been 
made on the spo t . 
The distribut ion of  the flaked tool component i s  set  out in Table  65 . Though 
the numbers are too small to support statements  of s tatistical s ignif icance ,  
there are some important observat ions to b e  made . 
Poin t s  occur in both l evel s  of  the midden . Since points  were restricted to 
the upp er midden level at Malangangerr , I have checked the precise location of 
the Nawamoyn spec imens in my f ield notes and find that the two spec imens attri­
bu ted to  the lower midden cannot with conf idence be  said to  have been truly in 
situ there . Specif ically , spec imen Hl / 3A was recovered from a sp it  of soft  dusty 
material , 23-48  cm b elow the surface , which covered the s loping sur face o f  a 
large rock . The base of  the midden was reached by excavating down the side of 
this rock to a dep th of  70-80 cm below the surface , so the point  cannot be 
ascribed to  the earlie·st accumulat ion of  the midden there . The other spec imen , 
the shaf t  fragment I2/ 4A-9 , lay ab ou t 30  cm b elow the surface . in a matrix of  
black honeycomb ed earth and shredded organic material packed up  against  a rock . 
At the t ime o f  excavation I not ed that this might b e  the remains of  an insect 
nest , and if  so , then it  is  no t unl ikely that the small stone artifact was not 
in its  primary posit ion . 
Neither of  these  points  is therefore unquest ionably from the l ower part o f  
the midden sequence . It  is  mos t  regrettable  that  I have taken so long t o  f ind 
this out and it is evident that my preconceived not ions of cultural change 
clouded the need to  examine the data with greater rigour . The reinterpretat ion 
means that the first  appearance of points at Nawamoyn cannot  be neatly equated 
with that o f  the midden there , 7000 years ago on the basis  o f  ANU-53 . In fac t , 
it  is  con siderably later . 
Small rectangular scrapers are ab sent from Nawamoyn , though three Oenpelli 
polished flakes came from Level la , two of  them from the surface spit . Of  the 
1 3 7  
1 3  axes recovered , 1 0  came from near the back wall  in Squares I and J ,  suggesting 
that they might have been hidden or stored there for later recovery . 
Po i nts 
i n tact  
s ha fts 
Cores/core s c ra pers 
Oen pe l l i  po l i s hed  fl a kes  
Uti l i sed  fl a kes  and  l umps 
fl a kes  
l umps 
Mi sce l l aneous 
Retouched fragments 
un i fac i a l  
b i fac i  a l  
Axe s  
Tota l 
l a  
Nos % 
2 
1 
3 
1 
3 
1 
7 
19 
10 . 5 
5 . 3 
15 . 8  
5 . 3  
5 . 3 
15 . 8  
5 . 3  
36 . 7 
100 . 0  
Level 
l b  
Nos % 
1 
1 
2 
2 
3 
2 
6 
17  
5 . 9  
5 . 9  
1 1 . 8  
1 1 . 8  
17 . 6 
1 1 . 8  
35 . 2  
100 . 0  
Tota l 
Nos % Nos % 
3 
1 
3 
3 
2 
1 
1 
3 100 . 0  9 
3 
13  
3 100 . 0  39 
7 . 7  
2 . 6  
7 . 7 
7 . 7 
5 . 1 
2 . 6  
2 . 6  
2 3 . 0  
7 . 7 
33 . 3 
100 . 0  
Table 6 5  Nawamoyn : distribution o f  flaked stone implements through Level I 
LEVEL I I :  FLAKED STONE IMPLEMENTS 
There are eight flaked implements in this level . 
Scrapers (Fig . 38a)  
There are two scrapers . The illustrated specimen , of quartz ite , was probably 
made on a flake , though no bulb o f  percussion is visible now . It  is 7 . 6 x 2 . 6  x 
2 . 6  cm and is somewhat pointed in plan .with a high domed cros s-sect ion . It  
resembles a ' carinated scraper ' (Bordes 1 9 6 1 : Plates  33-34.) , being unifacially 
retouched with s teep step flaking along both sides and converging to a b lunt , 
worn point at one end . Chattering use-wear occurs as discrete lengths , while 
smoothing use-wear and a dull  glo ss  are evident on the sides and t ip .  It seems 
that the implement was u sed as a scraper , plane or even as an awl . 
The other scraper , H2 / 7 - l , is a lump of  chert , 5 . 8  x 3 . 2  x 1 . 5 cm . It ·  is  
somewhat oval in plan with a domed cross-sect ion and there are  several discrete 
lengths of  uni fac·ial step f laking along the sides . 
Core/Core Scraper ( Fig . 38b ) 
This is a large fragment of  quartz ite , 5 . 1  x 4 . 3  x 3 . 2  cm , from which large 
primary flakes were initially detached and several regular blade-like flakes 
subsequently removeq from the base . No use-wear is apparent . 
Utilised Flake 
There is one end-struck flake of chert (Gl / 3 )  with unifac ial use-wear on 
both s ides . 
Miscellaneous (Fig . 38c)  
This is  a broken quartz  pebble , b ifacially retouched along one edge . The 
edge is heavily bruised and so is the pebble cortex at the oppos ite end of lhe 
implement . It appears to have served as a hammer but , unlike other hammers in 
the collection , it is also retouched . 
1 3 8  
/\ 
a b 
0 2 3 4 5 cm 
a scraper; I 1 /4-6, quartzite, u n ifacial retouch, use-wear at t ip 
b core/core scrap!lr; J l  /4, quartz ite 
c misce l laneous; I 0/4· 1 ,  quartz, bifacia l  retouch, bru ised 
Fig. 3 8  Nawamoyn: various flaked stone implements from Level II transitional zone 
Bifacially Retouched Fragment 
There is one small p iece of  quartz ite , bifac ially worke.d on one s ide . 
Axes ( Fig . 39 ) 
There are two axes , described in Appendix 2B . One is of  porphyritic 
dolerite , the other of  hornblende schis t .  Both were b ifacially f laked and ground 
to form a cutt ing edge . Figure 39a has a small protuberance on either side above 
the cutt ing edge , which may have facili tated haf ting . 
Hammer 
0 2 6 cm ===::::t:::======> 4 
a H2/7-2, porphyrit ic doler ite, 'ears' on edges 
b I 0/4- 1 0, hornblende sch ist 
Fig. 39 Nawamoyn: two edge-ground axes from Level II transitional zone 
LEVEL I I : OTHER FINDS 
There is one quart z  p ebble ( 367  gm) , used as a hammer at both ends . 
Ochre 
1 3 9  
There are 24 pieces of  ochre which show a range of  colour and s i z e  similar 
to Level I .  The density of  the ochre , 20  p ieces per cubic metre , also compares 
with that of  Level I .  
LEVEL I I : CONCLUSION 
This small collect ion has links with the material from Level I I I , particu­
larly s ince it lacks the points  and small scrapers characteristic of the later 
industries of  the area . 
LEVEL I I I : FLAKED STONE IMPLEMENTS  
There are 6 2  flaked implement s  in  this level , set  out in Tab le 6 7 . 
Scrapers ( Fig . 40 ) 
There are nine quart zite  scrap ers : f ive are made on end-struck flakes , one 
on a s ide- s truck f lake and no bulb is visible  on the o ther three . Two scrapers 
are on thick -flakes which retain a fairly large area of  the parent  pebble cortex . 
The implements vary from 2 . 2-6 . 4  cm in length , with most  around 4 cm long . 
Viewed dor so-ventrally , they are oval or rectangular in shap e and somewhat chunky 
in general appearance . 
Eight scrapers are unifacially retouched on one ( 2 ) or both ( 6 ) s ides with 
step and scalar flaking . The ninth (Fig . 40e ) is unifacially retouched with s tep 
and scalar flaking around the whole perimeter on the dorsal surface . At one end 
flakes  were sub sequently struck off  the ventral surface , so that the edge is 
hollow or gouge-like when viewed end-on . This may be the working edge of the 
implement or the flakes may have been struck off  in order to reduce that area for 
haf ting . 
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c 
0 2 3 
a J2/D {= J2/6) ,  Level l l l b 
b I 0/5, u n ifacia l  retouch, Level I I l a  
c I 0/5-8, u n ifacia l  retouch, Level I I l a  
d 8 1 0/7-3, u n ifacia l  retouch, Level I I l a 
4 5 cm 
e C1 0/4, un ifacial  and bifacial retouch, Level 1 1  l a  
Fig.40 Nawamoyn: scrapers from Level I I I  sands, all of quartzite 
a 
b 
0 2 3 4 
a-b cores/core scrapers; 
I 2/8- 1 8, quartzite, resembl i ng horsehoof core, Level I I l a 
F3/5, quartzite, Level I I  l b  
c uti l i sed flake; 
I 1 /5, chert, un ifacial u se-wear, Level  I l l a 
5 cm 
Fig. 4 1  Nawamoyn: various flaked stone implements from Level III sands 
Cores/Core Scrapers (Fig . 4 l a ,  b )  
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There are three quartz i te cores or core scrapers .  Two globular p ieces have 
large primary flakes s t ruck off  various p latforms . The third (Fig . 4 l a)  is best 
described as  a horsehoof core ( see Bowler et a l . 1 9 70 : 49-5 1 ) . I t  is a large 
chunk , 6 . 3  x 5 . 0  x 4 . 0  cm , with flakes struck off the c ircumference of  a plain 
p latform . The f irst  flakes removed were blade-like slivers some 4-5  cm long . 
Large s tep flakes were then removed and f inally small  s tep flakes and chattering 
were produced along the edge . 
Utilised Flakes and Lumps (Fig . 4 l c )  
There are 1 5  ut ilised flakes , of  which eight are o f  quartz ite , one o f  quartz 
and s ix o f  chert . The bulb of  p ercussion is  visib le on all flakes , which range 
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in l ength from 2 . 5-7 . 6  cm . Seven f lakes  show unifacial use-wear along at leas t 
one s ide , f ive show b ifacial use-wear and two f lakes have smoothing use-wear down 
one s ide . There is  one broken quartz ite p iece with a slight glo s s  along one 
margin . 
There are four chunky irregular lump s , one of  quartz and three o f  chert , 
ranging in length from 3 . 0-7 . 3  cm . All have discrete lengths of  unifac ial use­
wear , except for the quartz  lump which is  bruised on two margins . 
Miscellaneous 
There is  one large end-struck quartzite f lake ( I0 / 4 - 1 2 ) , 7 . 4 x 5 . 4  x 3 . 2  cm . 
It  is  b if acially retouched with scalar flaking along one end and s lightly bruis ed 
there too . 
A small  quartz  p ebble ( E l l / 1 0-2 ) , 3 . 7  x 2 . 5  x 2 . 1  cm , has had several f lakes 
removed .  
Retouched Fragments  
Unifacia l ly Retouched Fragments 
There are 1 2  such fragments , six of  quartz ite , three of  quartz and three o f  
chert . A l l  have short lengths of  s tep and scalar f laking . 
Bifacia l ly Retouched Fragments 
There are seven such fragments , f ive of  quartzite , one of quartz  and one of 
chert . They all show lengths of alternate b ifacial flaking . 
Axes  ( Fig . 4 2 )  
There are possib ly nine axes ; they are listed in Appendix 2B . They are all 
heavily weathered . The one illustrated as Figure 4 2 f  may be a natural pebble 
and another (Hl / 7 )  an unfinished axe . One axe is ' waisted ' ( Fig . 4 2a)  and another 
( Fig . 42e )  grooved on one surface and one side as though for haft ing . 
Three axes  are small and thin with a triangular outline ( Fig . 42b-d) . They 
all occur in Level Illb and are distinctive , being smaller than usual and approxi­
mat i P.� to ' stemmed ' forms . Four axe s were found tucked b eneath the overhang in 
the we st  trench , suggesting cacheing for later u se . 
LEVEL I I I : OTHER FINDS 
Hammers /Pounders ( Fig . 43 )  
There are 2 2  p ebbles showing signs of  u s e  as hammers , 1 1  of  quartzite  and 
1 1  of quartz .  Twe lve are intact and weigh between 6 7  and 600 gm . The illus­
trated specimen is  a round p ebb le hammered all around the perimeter , so that it  
looks exact ly like a kulki percuss ion stone (McCarthy 1 9 76b : 59 ) . 
There are 1 2  hammers in Level I lla and 1 0  in I l lb . 
Ochre 
Ochre occurs throughout this level , with the same wide range of colours as 
was found in Level I .  The pieces are larger , however ,  and there are several 
lumps each weighing several hundred grams . The distribution sugges ts  an increase 
in density of  occurrence over t ime (Table 6 6 ) . 
Level Nos Den s i ty/m 3 
I I  l a  145 34 . 5 Table 66 Nawamoyn : distribution of 
I I l b 102 2 0 . 4  ochre lumps through Level 
Total · 24 7  26 . 8  III, by number and density 
0 2 6 cm 
======:::!:::== 
4 
d 
a Jl /6-5, porphyrit ic doler ite, ? waisted, Level I I l a  
b G l /6-3, hornfe l s, Level l l l b 
c G l /6-2, hornfels, ? stem med, Level l l l b 
d E 1 1  /9- 1 ,  hornfel s, Level 1 1 1  b 
e Jl /7-8, porphyrit ic dolerite, hor izontal groove, Level 1 1  l b  
f C1 1 /9, quartzite, cou ld be natural pebble, Level l l l b 
Fig.42 Nawamoyn:  edge-ground axes from Level III sands 
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0 5 cm l::===::i===:::::±::====I====±===� 2 3 4 
Fig.43 Nawamoyn: hammer/pounder of quartzite from Level Illa of sands ; 
resembles a 'kulki ' ;  B l l/9-8 
Rock with Ground Hollow 
There is a rock in Level Illa , 30 x 25  x 1 0  cm , with a small  depression of  
1 1  cm diameter ground into the surface . Its  presence confirms the high ant iquity 
of  this feature , argued earlier in respect of  Malangangerr . 
LEVEL III : CONCLUSION 
This is a small series , dominated by scrapers , utilised flakes and axes , as 
Table 6 7  shows . The first two group s are not particularly distinc tive , other 
than that they are somewhat larger than their counterparts  in the succeeding 
point/ scraper industry . The series lacks the small rectangular chert form that 
contributes  to the name of that  industry . The only dis tinc t ive type presen t  is 
the s ingle horsehoof core scrap er . 
Axes occur through Level III , but three are noteworthy , being small , thin 
and triangular in shape . The pract ice of  haf ting is suggested by these and two 
other axe s . 
Level 
I I l a I I  l b  Tota l 
Impl ements Nos % Nos % Nos % 
Sc rapers 6 1 3 . 3 3 1 7 . 6  9 14 . 5  
Cores/core scrapers 2 4 . 5  1 5 . 9  3 4 . 8  
Utn i sed fl akes and 1 umps 
i n tact fl a kes 14 3 1 . 1 5 . 9  15  24 . 2  
broken fl a kes 1 2 . 2  1 1 . 6  
l umps 2 4 . 5  2 1 1 .  7 4 6 . 4  
M i  see 1 1  aneo us 2 . 2  5 . 9  2 3 . 2 
Retouched fra gments 
un i fac i a l  10 22 . 2  2 1 1 .  7 12 19 , 4  
b i  fac i a l  6 1 3 . 3 1 5 . 9  7 1 1 . 4  
Axes 3 6 . 7  6 35 . 4  9 14 . 5  
Total 45 100 . 0  1 7  100 . 0 62  100 . 0  
Table 6 7  Nawamoyn: distribution of flaked stone implements 
through Level III 
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GENERAL CONCLUS IONS 
The main purpose of the excavat ion at Nawamoyn was to duplicate the 
apparently problemat ic sequence found at Malangangerr , and in this respect the 
results  ful f illed my hopes .  On the other hand , the Pleis tocene s tone tool 
assemb lage here is  as small  as it  was at Malangangerr , so that it does no t add 
much to our understanding of the cultural identity or behaviour of the early 
occupant s of the region . There i s  no evidence for  human diet or foraging beha­
viour in the lower sands , beyond the presence of  sharp s tone tools  that could 
have been u sed to cut and scrape meat O'r vegetab les  and hammers that might have 
pulverised food . 
However , the same pattern of  maj or environmental change from Pleistocene 
through Holocene times is  evident as at Malangangerr , though the base of  the 
midden is  somewhat older at Nawamoyn , suggesting the advent of es tuarine condi­
tions here �round 7000 BP . Thi s  matter will be  discu s sed more fully in the 
concluding chapter . A wide-spectrum foraging pattern i s  apparent in the . organic 
remains in the midden . A detailed analysis  of the shell  content reveals the 
restrict ion of the t iny quantities  of freshwater forms to the uppermos t  level , 
as at Malangangerr . The estuarine shellf ish show a less  marked decline over t ime 
in Ge loina c lams than was evident at Malangangerr but the marked increase in 
Ceri thidea evident there is  also seen here , together with a rise in Neritina . 
In addition , Te lescopiwn decreases markedly over t ime at Nawamoyn , something 
not seen at Malangangerr . 
The stone tool assemb lages are also s imilar to  those found at Malangangerr . 
For me , 1n 1 9 6 5 , the occurrence of  edge-ground axes  in situ in a Pleis tocene 
context at Nawamoyn was s ignifican t  and reas suring . In addit ion , the material 
confirms the impres sion gained at Malangangerr that whereas stone tools were 
somet imes made on the spot  in Pleis tocene t imes , those  found in the midden seem 
to have been manufac tured elsewhere . Finally , the appearance of points midway 
up the midden accumulat ion at Malangangerr i s  conf irmed here , now that an earlier 
opinion that they occurred throughout Level I has been amended . 
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VII EXCAVATIONS ON THE PLATEAU: JIMERI I 
THE SITE 
( Fig s 44-46 ; Plate 2 2 )  
Jimer i ,  former ly spelt Tyimede , is  the Gunwinggu name o f  a re-entrant in 
the valley of T in Camp Creek , about 2 2 . 5  km on a bear ing of  1 1 0 °  f rom Oenpelli  
Mission ( 1 2 ° 24 ' S ,  1 3 3 ° 1 5 ' E) ( F ig . 1 ) . The area was  inves t igated in 1 9 64 at  my 
suggestion by R . J .  Lampert and two Aboriginal guide s , who reported two shelters , 
given the designations J imeri I and II . 
The re-entrant at J imeri i s  formed in a large cliff  of  Kombolgie sandstone , 
comprised of  mas s ive subhorizontal beds of  quartz ite and quartz  conglomerate , 
which are in parts  cross-bedded . Below the c liff  there is  patchy scree on the 
slop e  and valley bottom .  The nearest  permanent water occurs a few hundred yards 
north of  the re-entrant where a perennial spring seep s through the mos sy under­
growth . About 800 m sou th of  the re-en trant is a cavern from which a subterra­
nean spring f lows all year round . 
Jimeri I is  a shallow recess , facing sou thwest , at  the base of  the cliff  on 
the north side of the re-entrant ( F ig . 44 ) . The cliff  is approximately 1 0  m high 
at this point  and there i�  a vert ical j oin t  immediately above the shel ter where 
the cro ss-bedding dip s  down . The shelter is fully expo sed on the southwes t  side 
and par t ly expo sed on the east  and wes t  s ides . During the rainy season water 
flowing through a nick at the top of  the cliff  runs down the side of  the shelter , 
acro ss  the entrance , out along the base of  the cliff  at the wes t  end and over the 
scree s lope below . The drip line is visible at the marg in of the rece s s  where 
small p ebbles and coarse sand l ine shallow rill s . 
N 
t 
0 
\ 
l 
Fig.44 Jimeri I and II : relative positions 
Plate 22 Jimeri I :  the site from east southeast before excavation ; scale in 20  cm units 
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N 
2 metres � b 
et 
Fig.45 Jimeri I :  plan of site and excavations 
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Profi le 1 
Excavation 
.:. :· . · . . 
Profi le  2 
Fig.46 Jimeri I :  site profiles 
Datum 
0 2 metres 
Several large tree s growing at the entrance help to shade the shelter during 
the day and the overhanging cliff  affords protection from the rain . As a result  
the effective shel tered area is  about 1 1  m wide and 5 m deep . The floor slopes  
slightly downwards towards the entrance, suggesting a slightly greater accumulat ion 
of deposit  within . Signs of  human occupation no te4 in 1 9 6 4  were the soot 
blackening of roof and wall s  and the presence of  painting s ; a s tone tool and 
several f ragmentary mu ssel shells  on the shelter f loor ; and at the back of the 
shelter a decayed sheet of pap erbark and a fragment of human t ib ia . 
Modern weathering is  evident in the shelter and at  various undercut s  along 
the base of the cliff . Slightly acid iron-stained solutions have percolated 
through the j oints and bedding p lanes and helped to weather the clif f , while the 
recess  was probably formed by water and wind erosion . 
EXCAVATION 
In 1 964  Lampert  excavated a 3 0  cm2 test  p i t  in Jimeri  I ,  which showed that 
it  contained a relatively rich depos it of  s tone artifacts . As a result  I 
excavated the s'i te later that year ( 7 - 1 5  October)  with the help of  H .  Morris and 
two Aboriginal men , of  whom Frank Gananggu was one . Further excavat ions were 
made in the following season with the help of J . P .  White ( 1 6-23 . 9 . 65 ) . 
Approximately one-third o f  the shel tered area was excavated , over an area 
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of 1 2  m2 ( F ig . 4 5 ) . The deposit  was excavated in sp its  ranging from 5 - 1 5  cm i.n 
dep th , which were removed in accordance with the slop e of  the surface . The 
position of all implement s recogni sed as such in the f ield was recorded in three 
dimensions . Paint-scrapers and brushe s were used to remove the deposit  and the 
material was sieved through 0 . 25 in-me sh ( 6 . 35 mm) plas tic sieve s . 
Nature of the Deposit  
STRATIGRAPHY 
( Figs 47 , 48 ; Plate 2 3 )  
The deposit  consis ted of  uns tratif ied sand interspersed with weathered 
blocks and angular rubb le of sand stone and rested in part on larger blocks of 
ferruginised sandstone with a cru st  of haematite and l imonite . Some of the 
rocks were weathered o f f  the roof and walls  of the shelter , while o ther s formed 
part of the scree s lope at the foot of the cliff . Material was excavated between 
the large b locks  to a maximum dep th of 1 m .  
The pH o f  the sand was 5 . 5  throughou t but its  colour varied , grading from 
yellowish brown ( 1 0 YR 5 / 4 )  to brown ( 7 . 5  YR 5 / 6 )  at the bottom of the depo sit  to 
grey ish brown ( 1 0 YR 4 / 2-5 / 2 )  and very dark grey ( 1 0 YR 3 / 1 )  above . Charcoal 
occurred throughout ,  as discrete lump s in the lower level s  and concentrated 
patches in the upper . Difference s  in the colour of  the sand are largely due · to  
variation in  the occurrence of  charcoal and in  the p ercolat ion of iron-stained 
solut ions through the deposit . 
Distribu tion of Archaeological Material 
Food remain s such as shells  and bones were restricted to the upper 25 cm of 
the depo sit , bu t s tone artifacts occurred throughout ,  with a concentration in a 
zone about 2 5-4 5 cm b elow the surface . Given the coarse , acid nature of  the 
matrix ,  it seems highly l ikely that this concentration is  the product of  p o s t­
deposit ional proces ses reducing the original volume of  debris  by the removal of 
organic material and f ines . 
Plate 23 
Jimeri I :  east wall of 
Squares 2E-2B show­
ing sandy deposit and 
basal rubble ; scale in 
20 cm units 
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Ga K-632 
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+ 
2C 
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+ 
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+ 
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J(0 
2B 
4C 
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-14 Datum 
2 
,. Datum 
Level 
I 
I I  
I l l  
1 
1 Very dark grey ( 1 0Y R  3/1 ) to grey ish-brown ( 1  OY R 4/2-5/2) sand, with occasional concentrations of charcoal 
2 Yel lowish-brown sand ( 1 0Y R  5/4) 
3 Basa l angular rubble 
4 Blocks of ferrugin ised sandstone with crust of haematite and l i monite 
5 Brown sand (7.5Y R 5/6) 
Fig.47 Jimeri I :  excavation cross-sections ;  1 east wall Squares 2E-2B ; 2 west wall Squares 4F-4C 
DIVIS ION OF THE DEPOSIT FOR ANALYSIS '  
In the  ab sence of  both marked stratigraphic and cul tural change in the 
deposit , the distribution of stone art ifacts · provided the basis  on which it was 
divided for  analysis . 
Level I 
Thi s  level contains material from the dark grey sands above the main concen­
tration of artifacts identified in the section on strat igraphy . 
Levels  II  and III  
These leve l s  contain the material  from the main artifact con�entration . It  
is dif f icul t to asses s the prec ise volume o f  deposit  which they represent , because 
material was excavated from between sandstone blocks in sp ite of  unequal dep th .  
3 
Datu m � 4E 
4 40 
Datum 9'f-
Level  
Key as for F ig.47 
+ 3E 
30 
+ 
0 1 metre 
+ 
J it---+--, 
4 it------
1 5 1  
Fig.48 Jimeri I :  excavation cross- sections ; 3 north wall Squares 4E-2E;  4 north wall Squares 4D-2D 
Volumes of Levels 
The volume of  deposit  contained in each level , and its  depth below the 
surface , b oth approximate , are set out in Table  68 . 
Vo l ume 
Level  ( m3 ) 
I 3 . 4  
I I 2 . 1 
I I I  2 . 7  
To ta l 8 . 2 
Integrity of  Levels  
Depth bel ow s u rface 
( cm )  
0-26  
26- 38 
38-60+ Table 68 Jimeri I :  volume of excavated deposit, by 
level 
An attemp t was made to assess  the integrity of the levels  by looking for 
j o ins between p ieces  of  implements  broken in ant iquity . The distribut ion of  such 
matched p ieces  would indicate the minimum amount of dis turbance of the deposit  
that had o ccurred through scuf fage , treadage and other agencies . Twenty fragments  
were j o ined together to  make 10  implements . The separate halves of s ix pair s 
were spread over an area less  than 30 cm square , while the halves of  the other 
four pairs were separated by dis tances  up to 1 6 5  cm . Allowing for the general 
slope of  the deposit , the minimum dep th between mo st  pairs was 5-6 cm , but in · 
one case it  was 1 2  cm . These results , together with the radiocarbon estimat ions , 
suggest that the deposit  has undergone some post-depositional mixing . The 
analyt ical units  are therefore to be regarded as broad categories , which may 
well  overlap in some instances . 
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DATING 
The dep o sit was dated by four charcoal samples  taken from marked concentra­
tion s  representing the remains of  hearths . .  The results  are shown in Tab le 69 . 
All samples  were delib erately taken from the protected area at  the back of 
the shel ter in order to minimise the effects of disturbance by people  and p ene­
trat ing roots . The two samples  from Level III  were separated horizontally by 
abou t 1 m and both came from the basal rubble . 
The youngest  date , GaK-630 , i s  consistent  with the presence of European 
material on the surface of  the shel ter , which conf irms its  use in recent t imes . 
There is  a marked discrepancy between the two Level III  dates , which require s 
exp lanation . GaK-6 32  was submi tted to date the earliest  appearance of  the point/  
scraper indu stry at Jimer i I bu t the result  was inconsis tent with the dates  for  
comparable  material from the p la in s  s ites . ANU-5 2 was collected in  1965  to  check 
this anomaly and it  yielded an accep table  result in the light of those  sites  and 
also of Jimeri II . The problem is therefore to explain GaK-632 . Given that 
there is no evidence of fossil fuel s  in the area which might produce anomalou sly 
old dates ( see Chap ter III ) , we have to conclude that  Jimeri I .was occup ied 
10 , 000 years ago ,  bu t by p eople who se cul tural identity is  no t distinguishable 
at this site  but is  without doubt represented by the material in  the  lower level s  
of Jimeri I I . 
Date 
GaK-6 30 
Ga K-63 1  
ANU- 52  
Ga K-6 32 
Shell 
Level 
I 
I I 
I I I  
I I I  
Squa re/Spi t 
2 E/ l  
2E/5  
3E/9 
2 E/9 
Depth bel ow 
s u rface 
( cm )  
0- 5 
30 
50-55  
5 5-60 
Years B P  
Modern <230 
1 900 ± 90 
3820 ± 1 00 
1 0 , 790 ± 200 
ORGANIC REMAINS 
Table 69 
Jimeri I :  radiocarbon dates 
Two sp ecies occur in the upper 25 cm of the depo sit . They are Ve lesunio 
angasi ,  a freshwater mu s sel , and Xanthome lon sphaeroideum , a land snail . Mussels  
are currently available  in  local  billabongs . The land snails may represent food 
debris , they.. may have crawled into the shelter themselves or they may have been 
introduced by humans adventitiously . The ab sence of  mangrove/mudf lat species is 
hardly surprising , g iven that this site is abou t 32 km as the crow f l ies  from the 
nearest  e stuarine flats  of the Eas t  Alligator River . 
Bone 
Ten fragments  were found in the upper 10 cm of  the depo s it , including the 
j aw of  a b andicoot (Isoodon macrourus ) ,  a claw of  a mangrove crab (Sesarma sp . )  
and a human tibia . The claw suggests  some form o f  contact with the es tuarine 
environment .  The human bone was found on a piece of  paperbark at the back of 
the shel ter and it  may reflect some form o f  secondary bur ial , similar to that 
no ted at the p lains  shel ter s .  
Plant Remains 
Thirteen lump s of resin and a few s trands of rolled p lant f ibre were found 
on the surface of the depo sit . 
EUROPEAN MATERIALS 
In the top 5 cm of  the deposit  there were three glass beads , one glass 
flake , one rusty nail , one padded tack and a tooth from a plastic comb , all 
showing continuing use  of  the shel ter after European goods came into the area . 
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FLAKED STONE ARTIFACTS 
Distribution and Density 
There are 1 7 , 534 p ieces of  flaked stone in the excavated deposit , of  which 
855  ( 4 . 8% )  are implements  and the res t  was te flakes . 
The horizontal distribution of  waste flakes in the deposit  is  shown in 
Figure 49 , which records the relative number of  waste f lakes in each square . 
The richest area lies at the back of  the recess , suggesting either that people 
preferred to work stone beyond the reach of  rain , wind and sun or that they swep t 
the stone debris  back there in order to clear the front of  the rece s s . 
The distribut ion and density o f  artif acts  (Tab le 70) show that they are 
concentrated in the lower levels  of the deposit  and that their distribution 
through dep th is unimodal .  The same distinct ive types of implements  - points and 
small scrapers - occur throughou t the deposit , suggesting that only one maj or 
cultural phase is  represented . 
F 
E 
0 
c 
B 
Scale � 4% 4 3 2 
Fig. 49 Jimeri I :  percentage distribution of 1 6, 679  waste flakes by excavation square 
Level Nos Dens i ty/m3 
I 1 , 44 1  424 
I I  7 , 866 3 , 746 
I I  I 8 , 224  3 , 046  
Tota l 17 , 5 3 1  2 , 138 
Note : three i mp l ements a re omi tte d because they we re b roken 
in  anti q u i ty and  the h a l ves now l i e in  di ffe rent l eve l s .  
Table 7 0  Jimeri I :  number and density of flaked stone · 
artifacts, by level 
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Raw Materials 
Five main types  of stone are found in Jimer i I :  quartz ite ; quartz ; chert , 
including j asper , chalcedony , shale and the like ; igneous /metamorphic rocks , 
including porphyritic dolerite , hornfe l s  and schist ; and highly ferruginised 
limonite . 
Quartz ite and quartz are ayailab le in the local outcrop s o f  Kombolgie sand­
stone , while chert occur s as p ebb les  in local s treams and l imonite on rocks at 
the bottom of the deposit . The immediate sources of  igneous /metamorphic rocks 
are unknown . 
The proportions in which diff erent raw materials  were worked is  shown in 
the waste  flake distributions of  Table  7 1 . Quar t z i te is the mos t  popular material 
bu t its u se decreases signif icantly (X� 4 = 4 4 7 )  over time , as  that of  quartz  and 
igneou s/metamorphic rocks rises  sligh tly . The h igher value for l imonite in Level 
I I I  is no doub t related to its  immediate ava ilab il i ty in the exposed b edrock 
when the site was first  occup i ed . 
Raw materi a l  ( % )  
I gneous/ Tota l 
Le ve l Quartzi te Qua rtz Chert metaroorphi  c L i  roon i  te nos 
I 4 7 . 2 2 8 . 4  19 . 8  4 . 4  0 . 2 1 , 324 
I I  54 . 0  2 3 . 8  20 . 8 1 .  3 0 . 1 7 , 464 
I I I  6 3 . 6  16 . 2  16 .  7 1 .  9 1 . 6  7 , 89 1  
Tota l 58. 0 20 . 5 18 . 9  1 . 8  0 . 8  16 , 6 79 
Table 7 1  Jimeri I :  percentage of flaked stone artifacts of 
different raw materials, by level 
Raw Materials and Stone Technology 
The use of f iner s ieves might have revealed more on the mat ter of s tone 
working . Even so , the -Oata from my 0 . 25 in-mesh ( 6 . 35 mm) s ieves b rought 
together in Tab les  7 1 -7 5 suggest  that , in contras t to  the situat ion at the con­
temporary middens in the p lains  sites , tools were made on the spot . Furthermore , 
Table  7 2  reveals that although overall quartz ite is  the commonest material , ther� 
was a marked preference for chert to manufac ture implements , coup led with its  
extremely economical usage during manufacture (Table 7 3 ) . 
Raw materi al  ( % )  
I gneous / Total  
Qua rtzi te Qua rtz Chert metaroorph i c L i roon i te nos 
I mp l ements 35 . 5  16 . 3 47 . 5 0 . 6  0 . 1 855 
Was te fl akes  58 . 0  20 . 5  18. 9 1 . 8  0 . 8 16 , 6 79 
Tota l a rti facts 56 . 9  20 . 4 20 . 2 1 . 7 0 . 8  1 7 , 5 34 
Note : many i mp l ements a re b roken so that 
mi n i mum ra t i os of tool s to was te . 
these fi gure s  rep resent  the 
Table 7 2  Jimeri I :  percentage o f  implements and o f  waste flakes of 
different raw materials 
Qua rtzi te 
32 
Table 7 3  
Size of  Was te Flakes 
Raw ma ter i a l  ( no s ) 
I gneo us/ 
Quartz C hert metaroo rph i c 
2 5  8 60 
L i roon i te Overa l l 
20 20 
Jimeri I :  number of waste flakes per implement 
for different raw materials 
A sample  consisting of all the was te flakes in Square 3E was pas sed through 
a series o f  geo logical sieves to show their dimensions ( Tab le 74 ) . By visual 
insp ect ion mos t  are squarish in shape , with . a marked ab sence of  long b lade-shap�d 
1 55 
forms such as  are popular in sites  like Ingaladdi ( e . g .  Sanders 1 9 7 5 : 9 ) . Desp ite 
the effect of using 0 . 25 in-mesh ( 6 . 35 mm) s ieves , the practice of tool manufac­
ture and retouch is  again suggested by the high proportion of  tiny flakes in the 
sample . 
Two further highly signif icant features emerge . The economical use of chert 
is again strongly reflec ted in the very small number of  waste  flakes greater than 
0 . 5  in ( 1 2 . 7  mm) ; mos t  flake s larger than this show signs of use and have been 
categori sed accordingly . In addit ion , flakes of igneou s/metamorphic rocks are 
s ignif icantly larger than the rest , which s trengthens the not ion that they are 
broken b its  of  axes  that could no t usefully serve in any o ther way . 
Size analysis by level (Table  7 5 )  shows a significant increase of  large 
flakes  in the top horizon . 
1 34 . 
Raw materi a l  
Qua rtz i te 
Qua rtz 
Chert 
I gneous/ 
metamo rph i c  
L i mon i  te 
Ove ra l l 
> 0 . 75 
1 . 6 
7 . 0  
0 . 1  
2 7 . 9  
2 . 5  
Wa ste fl akes ( % )  
S i ze c l asses  i n  i n .  ( mm )  
0 . 50-0 . 75 0 . 25-0 . 50 
5 . 0  36 . 4  
1 0 . 4  36 . 0  
3 . 8  35 . 2  
2 3 . 3 4 1 . 8  
5 . 9  76 . 5  
5 . 9  36 . 3  
Tota l 
o .  1 25-0 . 25 nos 
57 . o  1 656 
46 . 6  470 
60 , 9  705 
7 . 0  4 3  
1 7  . 6  1 7  
56 . 3  289 1  
Table 74 Jimeri I :  percentage of waste flakes of different size 
classes, by raw material 
Leve l  
I 
I I  
I I I  
> 0 . 75 
( 19 . 05 )  
3 . 6  
3 . 6  
1 . 8  
Table 7 5  
Was te fl a kes  ( % )  
Si ze c l asses  i n  i n .  ( mm )  
0 . 50-0 . 75 0 . 25-0 . 50 
( 12 . 70- 19 . 05 )  ( 6 . 35 - 1 2 . 70 ) 
12 . 7 
7 . 1 
3. 9 
39 . 1  
34 . 0  
3 7 . 4  
0 . 125-0 . 25 
( 3 . 175-6 . 35 )  
44 . 6  
55 . 3  
56 . 9  
Tota l 
nos 
1 1 0 
940 
1 84 1  
Jimeri I :  percentage of waste flakes of different 
size classes, by level 
FLAKED STONE IMPLEMENT S 
There are 8 5 5  flaked stone imp lements  in the collection , as set out in Table 
POINT S 
( Figs 50-52 )  
General 
There are 278 intac t and broken point s . Fif ty-two are comp lete , though 
f ive of the se had broken in ant iquity and were re-united during analysis . The 
re st comprise 1 1 0 but ts , 7 5  tip s  and 4 1  shaf t fragments , all representing parts  
of  distinct specimens . Tip /butt  rat io s  range from 1 : 1 . 7 to 1 : 1  ( Tab le 1 84 ) , 
showing an apparent trend to parity over time ; the rat ios  quo ted by Kamminga 
( 1 9 7 8 : 33 3 )  for unifacial butt s  and t ip s  in this series are wrong . The fact that 
butt s  generally ou tnumber t ip s  might mean that tip s  were lo st  out s ide the shelter 
and the broken bu t t s  brought back for refurbishing ; a mundane bu t equally l ikely 
explanat ion is that our sieves and eyes  were no t suf f iciently ef f icient to 
recover all the small broken t ip s . 
· Raw Materials 
Mo st points  are made o f  quar t z ite (Tab le 7 6 ) . There are more quartz ite tip s  
than bu tts , which may mean that quar t z i te points were rej uvenated more of ten than 
others or that their t ip s  were preferentially retained af ter breakage . 
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0 1 2 3 4 5 cm 
• 
- -- -
d 
4 
Po i n ts 
Butts 
Ti ps 
a 4E/5-24, quartzite, curved base, bifacial retouch, Level 1 1  
b 2 0/7-245, quartzite, asym metrical base, bifacial retouch, Level 1 1 1  
c 2 E/8-31 3, quartz, square base, bifacial retouch, Level 1 1 1  
d 2 0/4- 1 87, quartzite, curved base, bifacia l retouch, Level 1 1  
e 2 0/4-291 ,  quartzite, curved base, bifacia l  retouch, Level 1 1  
f 4F/1 0-52, chert, curved base, bifacia l  retouch ,  Level  1 1 1  
g 3F/5-36, quartz, square base, end-struck, u n ifacia l  retouch, Level 1 1  
h 20/4- 1 85, quartzite, curved base, end-struck, u n ifacia l  retouch, Level 1 1  
2 0/6-21 9, quartzite, poi nted base, s ide-struck, u n ifacia l  retouch, Level  1 1 1  
j 3E/7-88, quartzite, curved base, end-struck, bifacial '  retouch , Level 1 1 1  
k 4E/4-9, quartzite, square base, end-struck, u n ifacia l  retouch, Level 1 1  
Fig. 5 0  (opposite page) Jimeri I :  intact stone points 
Raw ma teri a l  
Quartz i te Qua rtz Chert 
No s % Nos % Nos % To ta l 
36 6 9 . 2 13  2 5 . 0  3 5 . 8  52  
64  58 . 2  33 30 . 0  1 3  1 1 .  8 1 10 
54 72 . 0  12 16 . 0  9 12 . 0  75 
1 5 7  
Sha fts 2 1  5 1 . 2  15 36 . 6  5 12 . 2 4 1  Table 76  Jimeri I :  number of points of 
Tota l 175  6 2 . 9  7 3  2 6 . 3 30 10 . 8 2 78 different raw materials 
POINTS :  MORPHOLOGY 
Position of Striking Plat form 
Ab ou t one-third of the points  and bu tts  were made on end-s truck flakes 
(Table 7 7 )  and one-third of  these disp lay working on the dorsal surface of  the 
striking platform preparatory to the removal of the main flake . 
Pa i n ts 
Butts 
Stri k i n g  p l atform 
End-struck S i de-s truck I nv i s i b l e  
Nos % Nos % Nos % 
19 36 . 5 
40 37 . o  
2 3. 8 3 1  5 9 .  7 
70 6 3 . 0  
Shape and Size 
Table 7 7  Jimeri I :  position of striking 
platform on points 
The overall shape and size of points  is shown by correlating the length (L)  
with the bread th/ length ( B /L )  ratio ( F ig . 53 ) . 
Mo st  points  are fairly slim with a B / L  rat io ranging from 50-70 . Points  
range in length from 2 . 5-7 . 6  cm , mo st  being 3 . 0-5 . 0  cm long . There is  a slight 
tendency for squatter points  (B/L  >60)  to  b e  sl ightly shorter than the more 
slender ones . Finally , Figure 53  shows clearly that the rej oined point s broken 
in antiquity are longer and more slender than the great bulk of the o thers . This 
could mean either that the makers had not fully mas tered the technique of  making 
long slender points  or that such points  broke more frequently during use . 
Breakage Patterns : But t s  
The leng th of bu tts  is  tabulated to show their unimodal distribution ( Table 
78) bu t since all are broken par t s  of  points , this measurement by itself  is  not 
very signif icant . It is more u seful to look at the point of breakage . 
Breakage i s  at r ight angles to or slightly ob liquely acro s s  the leng th axis  
of the point . Thus the maximum breadth of the butt at  the b�eak is the distance 
at right angle s to the leng th axis from the lowest  point of  the oblique break 
(Fig . 54 ) . This measurement is  called B8 and was taken on 1 09 out of  the 1 1 0 
butt s ,  the excep t ion being a specimen broken very obliquely down one s ide . 
1 5 8  
Fig. 5 1  
0 2 3 4 
a 20/7-236, quartzite, curved base, bifacia l  retouch, Level  1 1 1  
b 2E/9-335 , quartzite, square base, bifacial retouch, Level 1 1 1  
c 3E/8- 1 1 5, quartzite, curved base, bifacial retouch , Level 1 1 1  
d 3E/7-57, quartz, curved base, b ifacia l retouch , Level I l l  
e 2 E/9-329, quartzite, square base, end-struck,bifacia l  retouch, Level 1 1 1  
f 3 F/4- 1 2, quartzite, square base, end-struck, u n ifacia l  retouch, Level  1 1  
g 3 F/6-53, quartz ite, curved base, end-struck,un ifacia l  retouch, Leve l 1 1 1  
h 3 8/6- 1 1 8, quartzite, asy mmetrical base, bifacial retouch, Level 1 1 1  
i 3E/7-97, chert, pointed base, end-struck, u n ifacial retouch, Level 1 1 1  
j 3C/7-54, quartzite, bifacial retouch, Level 1 1 1  
Jimeri I :  broken stone points ; a-i butts, j shaft 
d 
0 2 3 4 5 cm 
a broken in antiqu ity and rejoined, Level 1 1 1 , 2 E/8-31 1 ,  30/7- 1 60 
b-e t ips; 2 0/5-21 0, quartzite, convex sides, b ifacia l  retouch, Level 1 1  
2E/1 0, quartzite, concave sides, u n ifacia l  retouch, Level 1 1 1  
3 F/5-33, quartz, convex sides, un ifacia l  retouch , Level 1 1  
20/6-225, chert, convex s ides, u n ifacial retouch, Level 1 1 1  
Fig. 52 Jimeri I :  broken stone points 
1 59  
� 
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The ratio of B8 to the maximum breadth , B ,  i s  an expression of the degree 
of  convergence toward s  the t ip reached by the s ides of the imp lement at the point 
of breakage . This rat io is  compared wi th variou s breadth ratio s  taken on intac t 
points from the site at various d i s tances along the leng th axis from the t ip ,  as 
shown in Figure 54 : B l /B at one-f ifth o f  the to tal leng th of  the point ; BS/B at  
two-fifths ; B 7 /B at three-f ifths ; and B2/B  at four-f ifths . 
Table 7 9  shows the resul ts . The B8/B range is wider than the others , 
suggesting that the butts  broke o f f  at variou s dis tances along the length axis . 
At least  1 1 . 9 %  of  the butts  broke less  than one-f ifth from the original t ip 
(B8/B 10- 1 9 ) . The distribution of  the B8/B  rat io s is  markedly b imodal . Thi s  
may be  fortuitous : there is  n o  correlat ion between these group ings and raw 
material or  bu tt shape . On the o ther hand , it  may suggest that points  tended to 
break at two main positions , one about one-f ifth of  the way from the t ip and the 
o ther at two- to three-fifth s  of the way . We may note that the f ive comp lete 
points formed by re-uniting broken halves all snapped at two- to three-f ifth s  of 
the way . I make the tentat ive interpretation of the ob served b imodality that  
but ts  broken two- to three-fifth s  of  the way from the tip broke during manufac­
ture , whereas those broken clo ser to the t ip broke during use . 
1 6 0  
8. 0 
4. 0 
E 
2 
...J 
0 
0 
® Joins 
• 
• 
•
•• 
•  • • E> • • 
• • . ' .: : ·  • 
.. \ .  . • 
• • 
• •  
50 
8/Lx 1 00 
• 
•• 
• 
•
• 
• 
• 
• 
• 
•• • 
1 00  
B 
1 
L 
� 
Fig. 53  Jimeri I :  size and shape of 52  intact stone points, by correlation of length (L} with 
breadth/length (B/L) ratio 
0 
2 
3 
B 
4 
5 
Butt Point  
Fig. '..i4 J imeri I :  definitions for analysis of breakage patterns on butts of stone points (see text) 
Butts ( % )  I n tact po i n ts ( % )  
Length i n  cm % Rat i o  
1 . 00- 1 . 49 0 . 9  range B8/B B l /B  85/B B7/B B2/B  
1 . 50- 1 .  99 3 . 6  1 0- 1 9  1 1 . 9 
2 . 00-2 . 49 10 . 0  20-29 1 3 . 8  2 . 0  
2 . 50-2 . 99 20 . 0  30-39 1 6 . 5  26 . 8  
3 . 00- 3 . 49 24 . 6  40-49 1 4 .  7 40 . 4  
3 . 50- 3 . 99 16 . 4  50-59 2 . 7  23 .  l 1 5 . 4  
4 . 00-4 . 4 9  16 . 4  60-69 1 5 . 6  7 . 7  30 . 8  
4 . 50-4 . 99 3 . 6  70- 79 1 4 . 7  38 . 4  1 1 . 6 3 . 8  
5 . 00- 5 . 49 2 . 7  80-89 5 . 5  1 5 . 4  2 5 . 0  1 7 . 3 
5 . 50-5 . 99 90-99 4 . 6  5 7 . 6  6 3 . 5 
6 . 00-6 . 49 1 . 8  1 00- 1 09 5 . 8  1 5 . 4  
Total nos 1 10 Tota l nos 1 09 52  52  52  52  
Table 78  Jimeri I :  length of  butts Table 7 9  Jimeri I :  comparison o f  broken-off 
of broken points butts and intact points, by various 
breadth ratios 
1 6 1  
Breakage Patterns : Tip s  
For the purposes  o f  tip analysis , the following measurements  of  leng th and 
breadth were taken (Fig . 55 ) : B3  is  the breadth at righ t angles  to the longitu­
dinal axis  at the poin t  of  the ob lique break nearest  to the tip . Table 80 shows 
a fairly uniform distribu tion of the lengths of t ip s . As with bu tt length , this 
measurement is  not by itself very s ignif icant  and attent ion was paid to deter­
mining the posit ion of  the break in relation to the original tool . 
Tip 
0 
2 
3 
Point 
L2 
_ _I 
LS 
- - _ I  
Fig. 55  Jimeri I :  definitions for analysis of breakage patterns on  tips of stone points ( see text) 
Length i n  cm 
0 . 50-0 . 99 
1 .  00- 1 . 49 
1 .  50- 1 .  99 
2 . 00-2 . 4 9  
2 . 50- 2 . 99 
3 . 00 - 3 . 4 9  
3 . 50- 3 . 99 
4 . 00-4 . 99 
4 . 50-4 . 99 
Total nos 
% 
5 . 3  
28 . 0  
29 . 4  
1 7 . 3 
1 3 . 4  
4 . 0  
1 .  3 
1 .  3 
75 
Table 80 Jimeri I: length of 
tips of broken points 
In the case of butts  the maximum breadth of the original tool could serve 
as a reference point and ratio s of breadth taken at different distances along the 
length axis  cou ld be u sed to  infer the breakage position . The point o f  maximum 
breadth of  the original tool was present , however , on only f ive t ip s .  Visual 
comparison of t ip s  and points  suggested that mo st  tip s  had broken off between 
one-fifth and four-f ifths of the dis tance from the tip of the original tool . In 
order to determine the position of the break more prec i sely , the length/breadth 
(L/B)  rat io s o f  tip s  were compared with specific rat io s  on intact points . 
If  points  are straight-s ided triangles , then L/B ratios taken at points  
along the length axis  from the t ip remain cons tant . However , mos t  intac t points 
in the collect ion have convex s ides and L/B ratios vary accordingly . Ratio s  on 
intact points  were calculated at one-f ifth , two-f ifth s  and three-f ifths  of the 
distance down the leng th axis  from the t ip and are termed L4/B l , L2/B5  and 
L5/B7  respectively , as shown on Figure 55 . The L/B ratio of t ip s , L3 /B3 , is 
compared wi th these . 
The results  shown in Table  8 1  are not as clear-cut as in the comparable 
analysis  made of  butt s ,  largely because points  are fair ly symmetrical so that  
the  L/B ratios  are  less  discrete . There is , however ,  a high degree of  corre­
lat ion between the leng th and the shape of  broken t ip s : 90% of t ip s  shorter than 
2 cm have a L3/B3 rat io of less  than 1 20 . The approximate position of  the break 
may be assessed by comparing the length (L3 )  of t ip s  with that of comp lete 
points one-fifth , two-fifths  and three-fifths  of  the dis tance along the length 
1 6 2  
axi s  ( F ig . S S ) . The results  are shown in Table 8 2 . 
Tip s  broke o f f  at a variety of  distances along the length axi s ,  very few 
less  than one-fifth o f  the distance from the orig inal end . This contrasts  with 
the results  of the analysis  of but t s  which shows that this type of breakage 
occurred .quite frequently . I can only assume that t iny t ip fragments  were  lost  
in  sieving or remain unrecognised amongs t  the  waste  f lake s . 
Rati o T i ps  ( % )  I ntact poi n ts ( % )  
range L3/B3 L4/B l  L2/B5 L5/B7  
40-59  1 . 4 7 . 7  1 9 . 3  1 . 9 
60- 79 1 0 . 0  44 . 2  28 . 8  1 5 . 4  
80-99 31 . 5  30 . 8  28 . 8  32 . 7  
1 00- 1 1 9  1 7 . l 1 1 . 6 1 5 . 4  30 . 8  
1 20- 1 39 1 4 . 3  5 . 7  7 . 7  7 . 7  
1 40- 1 59 1 5 . 7  5 . 7  
1 60- 1 79 4 . 3  1 . 9 
1 80- 1 99 1 . 4 3 . 8  
200-2 1 9 4 . 3 
Tota l nos  70 52  52  5 2  
Table 81  Jimeri I :  comparison of broken-off 
tips and intact points, by various 
length/breadth ratios 
Shape of Cross-section 
Length 
i n  cm 
0 . 50-0 . 99 
1 . 00- 1 . 49 
1 . 50- 1 .  99 
2 . 00-2 . 49 
2 . 50- 2 . 99 
3 . 00- 3 . 49 
3 . 50- 3 . 99 
4 . 00-4 . 49 
4 . 50-4 . 99 
Total  nos 
Table 82 
Ti ps  ( % )  I ntact po i nts ( % }  
L 3  1 /5 2 /5  3/5 
5 . 3  78 . 9  
28 . 0  1 9 . 2  40 . 3  
29 . 4  1 . 9 38 . 5  1 5 . 4  
1 7 . 3  1 3 . 5  40 . 3  
1 3 . 4  5 . 8  2 3 . 2 
4 . 0  1 . 9 9 .6 
5 . 8  
1 . 3 3 . 8  
l . 3 1 . 9 
75  5 2  52  52  
Jimeri I :  comparison of broken-off 
tips and intact points, by various 
length classes 
Most  points  have lent icular or domed cross-sec t ion s , viewed at mid-shaft 
(Table  8 3 ) . The wider range found in t ip s  may well be  att�ibuted to the distance 
of  the b reak from the midpoint of  the original tool . 
Cross -secti on 
I soscel e s  I rregul a r  
tri ang l e tri ang l e  Lenti cu l a r  Domed 
Nos % Nos % Nos % ' Nos  % Total 
Po i n ts l 1 . 9 9 1 7 . 3 26  50 . 0  1 6  30 . 8  52 
Butts l 0 . 9  l 0 . 9  75  68 . 2  33 30 . 0  1 1 0  
T i ps  1 0  1 3 . 3 8 1 0 . 7  37 49 . 4  20 26 . 6  75  
Tota l 1 2  1 8  1 38 69 237  
Table 83  Jimeri I :  cross-section of  points 
Shape of Base 
Mos t  bases are curved or square viewed from above (Tab le 84 ) . Fur ther 
information is provided by correlating base shape with a ratio , L l / B , expressing 
the size o f  the base , where B is  point  breadth and L l  is  the perpendicular 
distance f rom B to the end of  the base ( Fig . S6 ) . The results  set out in Table 
8 S  show that curved-based intact p oint s  are more triangular (Ll /B < 24 )  than 
others . Curved-based pieces  are correlated with quar t z i te as raw material , while 
squared-b ased ones tend to be made from quartz  ( Table 8 6 ) . Finally , end-struck 
points are likely to  have square bases ( Table 8 7 ) . 
There is  no app arent relationship between the overall size  and shape of  
intact points  and the shape of  their base , but base shape i s  related to thicknes s  
in that square-based points are rather thicker i n  relat ion to breadth than 
curved-based ones (Table 88) , a f inding consis tent with the observat ion that many 
square-based poin t s  have not been trimmed to remove the bulb of percu s s ion . 
A f inal analys i s  differen t iates curved-based from square-based points by 
showing that the former tend to have lent icular , the latter domed or  triangular 
cross-sec tions ( Table 89 ) . 
In summary , the analyses illu strate a tendency towards curved-based , lenti­
cular-sec t ioned points  of  quar t z ite on the one hand and on the o ther square-based 
points o f  quartz  with a domed or  triangular cro s s-section , made on end-struck 
flakes . 
1 63 
L 1 /B Low L 1 /B H igh 
Fig. 56  Jimeri I :  definitions for analysis of shape of base on stone points ( see text) 
Curved Square Poi nted Asyrrmetri ca l  
Nos  % Nos % Nos % Nos % 
Po i nts 29 55 . 8  1 8  34 . 6  2 3 . 8  3 5 . 8  
Butts 66 60 . 0  33  30 . 0  6 5 . 5  5 4 . 5  Table 8 4  Jimeri I : base shape of 
Tota l 95  58 . 7 5 1  31 . 5 8 4 . 9  8 4 . 9  points 
L l / B  Base shape ( % )  
rati o Curved Square Po i nted Asyrrmet ri ea l Tota l 
Poi nts 
1 5-24 1 7  . 2  33 . 3 1 1 . 5 
2 5-34 1 3 . 8  2 2 . 2  33 . 3 1 7 . 3  
35-44 1 3 . 8  22 . 2  33 . 3 1 7 . 3 
45-54 31 . 0  1 6 . 7  1 00 . 0  2 7 . 0  
55-64 1 0 . 4  1 6 . 7  1 1 . 5 
6 5-74 1 3 . 8  1 6 . 7  1 3 . 5  
75-84 5 . 5  1 . 9 
Total  nos 29 1 8  2 3 52  
Butts 
1 5-24  7 . 6  3 .  l 5 . 4  
2 5 -34 1 6 . 7  1 8 . 2  33 . 3 20 . 0  1 8 . 2  
35-44 2 5 . 7  2 7 . 2 1 6 . 7  20 . 0  2 5 . 5  
Table 8 5  Jimeri I : percentage of 45-54 2 1 . 2  2 1 . 2  1 9 .  l 
55-64 1 8 . 2  1 8 . 2  2 0 . 0  1 7  . 3  various classes o f  base 
65-74 7 . 6  9 .  l 20 . 0  8 . 2  shape on (i )  intact points 
75-84 1 . 5 50 . 0  20 . 0  4 . 5  and (ii) broken-off butts, 
85-94 l . 5  3 . 0  1 . 8 by a length/breadth 
Tota l nos 66 33  6 5 1 1 0 ratio 
Base shape ( % )  
Raw materi al  Curved Squa re Poi n ted  Asyrrmetri cal  
Po i nts  
Qua rtz i te 89 . 7  33 . 3  1 00 . 0  66 . 7  
Qua rtz 6 . 9  55 . 5  33 . 3 
Che rt 3 . 4  1 1 . 2 
Total nos 29 1 8  2 3 
Butts Table 86 Jimeri I :  relationship of 
Quartzi te 6 3 . 6  45 . 4  33 . 3  1 00 . 0  base shape and raw Qua rtz 2 1 . 2  5 1 . 5  33 . 3 
Chert 1 5 . 2  3 .  l 33 . 3 material of (i)  intact  
Total nos 66 33 6 5 
points and (ii) broken-
off butts 
1 64 
End-s t ruck 
Poi nts  
Butts 
( T/B ) xl OO 
Poi n ts 
20-29 
30- 39 
40-49 
SO- S9 
Total nos 
Butts 
20- 29 
30- 39 
40-49 
SO- S9 
60-69 
Total  nos 
Curved 
6 
9 
Curved 
1 3 . 9  
2 7 . 6  
4B . l 
1 0 . 4  
29 
2 1 . 2  
4S . 6  
24 . 2  
4 . S  
4 . S  
66 
Cros s - sect ion  
Poi nts 
I s os ce l es tri angl e 
I rregul a r  tri angl e 
Lenti cu l a r  
Domed 
Tota l nos 
Butts 
I sosce l e s  tri angl e 
I rregu l a r  tri angl e 
Lenti cu l a r  
Domed 
Total nos 
Shape of Tip 
Base shape 
Square Po i nted 
1 3  
2 3  6 
Base shape ( % )  
Square Po i nted 
2 2 . 2  
so . a  1 00 . 0  
2 7 . 8  
1 8  2 
48 . S  8 3 . 0  
24 . 2  
2 7 . 3 1 7  . o  
33 6 
Asyrrme tri cal  
2 
Asyrrmetri ea l 
66 . 7  
33 . 3 
3 
60 . 0  
40 . 0  
s 
Table 87  Jimeri I :  relationship of 
base shape and. end-struck 
flakes in points 
Table 88 Jimeri I: relationship of 
base shape and thickness/ 
breadth ratio of (i) intact 
points and ( ii )  broken-off 
butts 
Base shape ( % )  
Curved Square Poi n ted Asyrrmetri  ea l 
s . s  
3 . S 39 . 0  33 . 3  
6 S . S  22 . 2  so . a  66 . 7  
3 1 . 0  33 . 3 so . a  
29 1 8  2 3 
l . S 
3. l Table 89 Jimeri I :  relationship of base 
86 . 4  39 . 3  3 3 . 3 80 . 0  shape and cross-section of 
1 2 .  l S 7 . 6  66 . 7  20 . 0  ( i)  intact points and (ii) 
66 33 6 s broken-off butts 
Tip s  of intac t and broken points  range from slender to squat in p lan , with 
straight or convex sides . 
The result s  of  analy�is are summarised in Figures  5 7  and 5 8 . On intact 
points  tip shape was expressed as the ratio of  B l /B 5  compared with that of 
B5/L2 , as  illustrated in Figure 5 7 , which shows the wide range of  shapes  present . 
A correlation of  t ip shape with but t  shape shows a tendency for square-based 
points  to have squatter t ip s  than curved-based ones . 
Broken t ip s  were analysed by plotting their L3/B3  and B4/B3  ratio s , a s  
illu s trated in Figure 58 , which shows that t ip shape varies widely , with the 
L3/B3 ratios ranging from 50- 1 20 . Most  t ip s  have convex sides (B4/B3  > 3 3 )  and 
on one they are slightly concave (B4/B3  = 29 ) . Finally , there - is a hint that 
squatter t ip s  (L3/B3 = 1 3 0 )  have s traighter sides (B4/B3  = 30-40 ) . 
Conclusion 
Points  display a wide range of shapes and sizes and the mo st  distinct forms 
to emerge are curved-based and square-based point s . As a result points  were 
somet imes grouped according to base shape for some analyses ( e . g .  Tab le 9 3 ) . 
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POINTS : RETOUCH AND UTILISATION 
Posit ion and Degree of Retouch 
Tab le 90 shows that mo st  points , butts  and t ip s  are worked on bo th sides , 
bu t that fewer are retouched on the base as  well . Tab le 9 1  isolates square-based 
points in that they are less  worked around the base . 
Retouched ma rgi ns  ( nos ) Tota l 
2 s i des + base 2 s i des 1 s i de + base  1 s i de no .  o f  
Nos % Nos % Nos % Nos % too l s 
Po i n ts 32 6 1 . 6  1 9  36 . 5  1 1 . 9 5 2  
Butts 62 56 . 4  44 40 . 0  0 . 9  3 2 . 7  1 1 0 
Ti ps 73  9 7 . 5 2 2 . 5  75  
Table 90 Jimeri I :  position of retouch on points 
Retouched margi ns  ( nos ) Tota l no . 
Base shape 2 s i des  + base 2 s i des 1 s i de + base  s i de o f  edges 
Poi n ts 
C urved 25 4 B3 
Square 3 1 4  38 
Poi n ted 2 6 
Asynmetri  ea 1 2 1 8 
Tota l poi n ts 32 1 9  1 35 
B utts 
Cu rved 54 1 0  1 1 85 
Sq uare 6 2 5  2 70 
Po i nted 6 1 2  
Asynmetri  ea 1 2 3 1 2  
Total 62 44 3 2 79 
Table 9 1  Jimeri I :  relationship o f  base shafie and position of 
retouch on (i) intact points and ii)  broken-off butts 
Shape o f  Retouched Edges 
Edges  are s traight  or convex when viewed in p lan and mainly straight viewed 
side-on , with a few S-shaped and wavy (Tab le 9 2 ) . The general symmetry and 
straightnes s support  the idea of the u se of points  as spear tip s . 
Retouched edges ( nos ) 
Po i nts Butts Ti ps  
Shapes Nos  % Nos % Nos % 
Concave 3 1 • 1 
Convex 6 4 . 5  3 1 . 1 3 2 . 0  
Stra i ght  1 2 1 89 . 6  264 94 . 6  1 4 3  96 . 6  Table 9 2  S-s ha ped 7 5 . 2  4 1 . 4 1 0 . 7  
Wa vy 1 0 . 7 5 1 . 8 1 0 . 7  Jimeri I :  shape o f  retouched edges on 
Total 1 35 1 00 . 0  279 1 00 . 0  1 48 1 00 . 0  points, viewed side-on 
Incidence and Character of Retouch and U t ilisation 
Bifacia l Retouch 
This  i s  the more popular form . Of  562  retouched edges found on points , 
bu tts  and tip s , 382  ( 68% )  have b ifacial retouch : 34 3 with nothing else , 3 2  with 
unifacial retouch as well , f ive together with u t ilisat ion and two together with 
both unifacial retouch and util isation . 
Both the alternate and non-al ternate forms o f  b if ac ial  retouch are found , 
often on the same edge , which sugges t s  that points  were made u s ing b oth processes 
to trim the surfaces . In both cases the flakes removed were scalar , which denies 
the not ion that these are pre s sure-flaked tool s (pace Barton 1 9 7 9 : 53 ) . 
Unifacial Retouch 
This  occurs less  often . I t  is  found on 1 9 5  ( 35% )  of the 5 6 2  retouched 
edges : in 1 1 5 instance s  there is nothing else , in 32 there is b ifac ial retouch 
as well , in 46 utilisat ion and in two both b ifac ial retouch and u tilisation . 
1 6 7  
Scalar retouch is the dominant form and there are only a few lengths of s tep 
flaking or no tching . 
Uti lisation 
Use-wear is found either alone , as discrete lengths on an edge , or in d irect 
association with , that i s  sup erimposed on , retouch . Its inc idence is rare , 
probab ly b ecau se it was diff icult  to recognise on quartz ite and quartz . 
1 .  As discre te lengths , utilisation occur s on 1 2  intact points ( comprising 
13 edges ) , 35 butts  ( 4 1 edges)  and nine tip s  ( 1 8 edges) . It  is the only 
form of secondary modif ication on a base and one s ide of two points  and 
on 1 7  edges of 1 6  butts , on which latter it  occup ies the entire edge . 
It  shares f ive edges with bifacial retouch , 4 6  wi th unifacial retouch 
and two wi th both b ifacial and unifac ial retouch . Unifac ial use-wear 
predominates and some tip s  show snapping use-wear . 
2 .  Superimposed on retouch , the only form of use-wear on intact points is 
Summary 
a slight smoo thing found on b ifac ially retouched edges . As regards 
bu tts  and t ip s ,  those of  chert sometimes show s igns of  unifac ial  and 
b ifac ial use-wear in direct association with retouch . Chattering occurs 
very occasionally and is  also associated with s tep f laking . I have 
already mentioned the diff iculties  of recognising utilisation on quartz  
and quartz ite . 
Tab le 9 3  illustrates how leng th s of  b ifacial retouch , unifacial retouch and 
utilisation are distribu ted on the same edge in the case of intac t points . It 
shows a gradat ion from fully b ifac ially retouched specimens at the one end to 
barely worked sp ecimens at the other . 
Tab le 94 summarises the information on secondary modif icat ion in terms of  
lengths of  retouch and utilisation . Besides emphas ising the  predominance of  
bifacial retouch , it  reveals that there is signif icantly more use-wear on butts , 
suggesting .that they could have been used to cut and scrape af ter breakage , for 
purposes that did not require a t ip .  
Angles of Retouch and U t ilisation 
Tab le 9 5  shows that mo st  retouched edges are acute-angled , but that used 
edges are sharper than retouched one s . 
Analysis  of  Points  by Retouch 
Tab le 96 sets  out the numbers and percentages of b ifac ially and unif ac ially 
retouched points , bu tts , tip s  and shaf t s . Their retouch is  analysed in relation 
to raw material , base shape , s triking p latform and cro ss-section in Tables  9 7- 1 00 .  
What emerges is  that the tendency towards two group s of  points , previou sly 
established ( see sect ion on Shape of Base above) , i s  strengthened in terms of 
retouch : b i fac ial r e t ouch is  more of ten found on quartz ite points  with curved 
base , no visib le striking p latform and a lenticular cross-section , while uni­
fac ial retou ch is found as o ften on quartz as on quartz ite points and more of ten 
in assoc iation wi th square bases , end-struck flakes and domed cross-sec t ions . 
The streng th of  the two group s is  shown in Tab le 1 0 1 . 
The correlat ion of b ifacial points  and quar t z ite is  part icularly interesting 
in this  connect ion . Al though unifac ial points  might have been transformed into 
b ifacial ones , their s trong correlat ion with an immutab le feature , raw ma ter ial , 
means that this was no t always done . 
Pos ti on o f  edge Base s hape ( nos ) 
S i de S i de Base  Curved Square 
I ntact po i nts  wi th three worked edges 
B B B 1 4  -
B B BU l -
B B u 2 l 
B BU B 2 -
B B BUt l -
B B u - l 
BU B B l -
BUUt BUUt u l -
BU u u l -
u u u l l 
u u Ut  - -
u UUt u l -
Tota l nos poi nts  25  3 
Tota l nos edges 75 9 
I n tact po i nts wi th two worked edges 
B B 2 2 
B BU - l 
B BUt - -
BU BU l -
B u - l 
u u l 4 
u UUt - 5 
u Ut  - l 
Tota l nos po i nts 4 1 4  
Tota l nos edges 8 28 
I n tact poi nts w i t h  one worked edge 
UUt 
Tota l nos po i n ts 
Total nos edges 
- l 
Poi n ted 
l 
-
-
-
-
-
-
-
-
-
l 
-
2 
6 
-
-
-
-
-
-
-
-
-
-
Tota l 
Asyrrmetri  ea l edges 
2 1 7  
- l 
- 3 
- 2 
- l 
- l 
- l 
- l 
- l 
- 2 
- l 
- l 
2 32 
6 96 
- 4 
- l 
l l 
- l 
- l 
- 5 
- 5 
- l 
l 1 9  
2 38 
Key : B = b i fac i a l  retouch ; U = uni fac i a l  retouch ; Ut = uti l i sat i on 
Note : these syrrbol s may be corrb i n ed :  thus , BUUt means  that b i fac i a l  
a n d  un i fac i a l retouch and  uti l i sati on a re a l l found as  d i s c rete 
l engths  on  the  same edge 
Table 93 Jimeri I :  incidence of retouch and utilisation on intact 
points with (i) three, (ii) two and (iii) one worked edge 
Retouch 
Too l s Lengths B i fac i a l  Uni fac i a l  Uti l i s a t i on Tota l 
Poi nts Nos ( % }  1 2 3 ( 60 . 9 )  6 2  ( 30 . 7 )  1 7  ( 8 . 4 )  202 
Butts Nos ( % )  229 ( 6 1 . 9 )  96 ( 2 5 . 9 )  4 5  ( 1 2 . 2 )  370 
Ti ps  Nos ( % )  1 05 ( 58 . 4 )  6 1  ( 33 . 8 )  1 4  ( 7 . 8 )  1 80 
Table 94 Jimeri I :  number of lengths of bifacial and unifacial 
retouch and of utilisation on points 
Lengths ( % )  
B i fa c i a l  Un i fac i a l  
Angl es i n  degrees retouch retouch Uti l i sat i on 
Po i n ts 
2 1 - 30 - - 5 . 9  
31 -40 5 . 4  9 . 7  1 7  . 6  
41 - 50 2 7 . 7  1 9 . 3  52 . 8  
5 1 -60 37 . 5  29 . l 1 1 .  7 
6 1 - 70 25 . 2  2 7 . 4  
7 1 -80 4 . 8  9 . 6  5 . 9  
81 -90 - 4 . 8  5 . 9  
Total no .  o f  l ength s  1 23 62  1 7  
B utts 
2 1 - 30 - - 8 . 9  
31 -40 9 . 6  1 0 . 4  37 . 8  
4 1 - 50 44 . 8  32 . 4  24 . 4  
5 1 -60 3 1 . 7 29 . 2  22 . 3  
6 1 - 70 1 2 . 2  2 1 . 9  4 . 4  
71 -80 l .  7 4 . 1  2 . 2  
81 -90 - l . O 
9 1 - 1 00 - l . O 
Total no . of l engths 229 96 45 
T i ps 
3 1 -40 1 4 . 3  1 4 . 7  50 . 0  
4 1 -50 45 . 7  37. 7 35 . 7  
5 1 -60  31 . 4  39 . 4  1 4 . 3  -
6 1 - 70 8 . 6  8 . 2  
Total  no . o f  l engths 1 05 6 1  1 4  
Table 95  Jimeri I :  angle of  bifacial retouch and of 
utilisation on � i) intact points , ( ii) broken-
off butts and iii) broken-off tips 
...... 
O'> 
00 
Retouch 
Bi fac i a l  Uni fac i a l  
Nos % Nos % Tota l 
Po i n ts 36 70 . 0  1 6  30 . 0  52 
Butts 81  73 . 6  29 26 . 4  1 1 0  
Ti ps 53 71 . 0  22 29 . 0  75 
Shafts 26 6 3 . 4  1 5  36 . 6  41  
Total  1 96 70 . 5  82 29 . 5  278 
-
Table 96  Jimeri I :  number o f  points with bifacial 
and with unifacial retouch 
Base shape ( % )  
Curved Square Poi nted Asyrrmetri cal Nos 
B i  fac i a l  po i nts 72 . 2  1 6 . 7  2 . 8  8 . 3 36 
butts 74 . 0  1 9 . 8  2 . 5  3 . 7  81  
Un i fa c i a l  po i nts 1 8 . 7 75 . 0  6 . 3  - 1 6  
b utts 20 . 7  58 . 6  1 3 . 8  6 . 9  29 
Table 98 Jimeri I :  relationship of retouch and base shape of points 
Cross-secti on ( % )  
I soscel es I rregu l a r  
tri ang l e tri angl e Lenti cu l a r  Domed Nos 
Bi fac i a l  po i n ts 2 . 8  s . s  69 . 5  22 . 2  36 
b utts 1 . 2 1 . 2 85 . 2  1 2 . 4  81 
ti ps 5 . 7  9 . 4  66 . 0  1 8 . 9  5 3  
Uni fac i  a l  poi n ts - 43 . 7  6 . 3  so . a  1 6  
b utts - - 20 . 7  79 . 3  29 
ti ps 31 . 8  1 3 . 6  9 . 1  45 . 5  22  
Table 100 Jimeri I :  relationship of retouch and cross-section of 
points 
Raw materi a l  
Qua rtz i te Qua rtz Chert Nos 
B i fa c i a l  po i nts 80 . 5  1 6 . 7  2 . 8  36 
b utts 63 . 0 22 . 2  1 4 . 8  81  
t i ps 7 7 . 4  9 . 4  1 3 . 2  53  
shafts 6 1 . 5  2 3 .  l 1 5 . 4  26 
Uni faci a l  po i nts 43 . 7 43 . 7 1 2 . 5  1 6  
butts  44 . 9  5 1 . 7 3 . 4  29 
ti ps  59 . l 31 . 8  9 . 1  22 
sha fts 33 . 3 60 . 0  6 . 7  1 5  
Table 9 7  Jimeri I :  relationship o f  retouch and raw material 
of points 
P l a tfonn ( % )  
End-s truck S i de-s truck I nv i s i b l e  Nos 
B i fac i a l  poi nts 1 3 . 9  - 86 . l 36 
butts 1 7 . 3 - 82 . 7  81  
Un i  fac i a l  poi nts 87 . 5  1 2 . 5  - 1 6  
butts 93. l - 6 . 9  29 
Table 99 Jimeri I :  relationship of retouch and position of striking 
platform of points 
Shared characteri s t i c s  ( % )  
4 3 2 l 0 Nos 
B i faci a l  poi nts 47 . 2  30 . 6  1 3 . 9  2 . 8  5 . 5  36 
butts 43 . 2 34 . 6  1 1 .  l 6 . 2  4 . 9  8 1  
Uni fac i al po i nts - - 68 . 8  3 1 . 2  - 1 6  
butts - 5 1 . 8  3 1 . 0  1 3 . a  3 . 4  2 9  
Table 1 0 1  Jimeri I :  incidence o f  shared characteristics for 
points with bifacial and with unifacial retouch 
...... 
O'l 
\0 
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POINT S : DISTRIBUTION THROUGH DEPOS IT 
Tab l e  1 0 2  shows the distribut ion of  poin t s  by level and emphasises  their 
concentration in the lower two levels . 
The main change over t ime is a s ignif icantly higher incidence of  quartz 
points  in Level II  (X� = 1 3 . 5 1 ) , as  shown in Tab le 1 0 3 , and of  unifacial poin t s  
in the same level (X� = 1 6 . 74 ) , as shown i n  Tab le 104 . This d o e s  not mean , 
however , that there are s imply more unifac ial  quart z  poin t s  in Level I I , b ecause 
difference s  in the distribu tion of unifac ial points with respect  to  raw material 
(Tab le 1 0 5 )  are not s ignif icant (X�  = 6 . 0 2 ) . 
Tota l 
Poi nts ( nos ) ( e xc l ud i ng 
Level I ntact Butts T i ps Shafts j o i ns ) Den s i ty/m3 
I l 4 4 5 1 4  4 . 0  
I I  1 6  '2 '2 46 35 1 8  1 1 5 54 . 8  
I I  I 33 '2 '2 60 36 1 8  1 47 54 . 4  Table 1 02 Jimeri I :  distribution 
Note : the h a l ves be long  to  b roken po i nts recons tructed duri n g  and density of points, by  level 
ana l ys i s  
Raw materi a l  ( % )  
Level  Quartz i te Qua rtz Chert Tota l nos 
I 64 . 2  28 . 6  7 . 2  1 4  
I I  56 . 5  36 . 6  6 . 9  1 1 5  
I I I  68 . 0  1 7 . 7 1 4 . 3  1 47 Table 1 03 Jimeri I: percentage of points of 
Tota l nos 1 74 72 30 2 76 different raw material, by level 
Bi fac i a l  poi nts Un i fac i  al  po i nts 
Leve l Nos % Nos % Tota l 
I 1 1  78 . 6  3 2 1 . 4  1 4  
I I  66 5 7 . 4  49 42 . 6  1 1 5  Table 1 04 Jimeri I :  percentage of bifacially 
I I I  1 1 8  80 . 3  29 1 9 . 7  1 47 and of unifacially retouched 
Total 1 95 8 1  2 76  points, by level 
Uni fac i a l  poi n ts Tota l 
Level  Quartz i te Qua rtz Chert nos 
I 2 l 3 
I I  20  2 7  2 49 Table 1 05 Jimeri I: number of unifacially 
I I  I 1 6  9 4 29 retouched points of different 
Tota l 38 37  6 81 raw materials, by level 
POINT S : CONCLU SION 
The analy s i s  ( see e sp ec ially the section on Shape of Base , that on Analysis  
of  Points  by Retouch , and Tab l e  100 )  has  suggested the  presence of  two types  of  
poin t :  b ifac ial points  of quartz ite with curved b ase  and lenticular cros s-section, 
and unifacial point s , of ten of quartz , made on an end-struck f lake , with a domed 
section and a square base . The typ e s  overlap in some respec t s  and are distinct 
in others ( c f . Tab le 9 3 ) . S ignif icant ly fewer point s  were made in the mo s t  
recent occupat ion of the site , while a slight predominance of unif ac ia l  p oint s  
is assoc iated with a higher inc idence o f  quartz  p o i n t s  i n  Level I I . Both trend s 
will be  tes ted against  findings at Jimeri II . 
UNFINISHED POINTS 
( Fig . 59 )  
There are four unif ac ially retouched flakes in Level I I  which app ear t o  be  
unf inished points . Two are  made or quartz ite ( F ig . 59a is one of  them) , one of 
3 cm t:=:====l====I 0 2 
a 2C/2-4, quartzite; b 3 8/5, chert 
Fig. 59  Jimeri I :  two unfinished points, both from Level II 
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quart z  and one o f  chert ( Fig . 59b ) . The quartzite and quartz specimens are end­
struck flakes who se distal end is  fashioned into a pointed tip . The rest of  the 
flake retains its  original outline . The cher t specimen , 3B/ 5 ,  has no bulb o f  
percu s sion b u t  the ventral surface is  distinguishable . It was unifac ially worked 
to a point  at one end and for a short distance along one side . .  The rest  of the 
flake retains  its  original irregular outline . 
If these specimens are indeed unf inished points , then it  is  clear that at 
least some points  were fashioned from flakes of  irregular shape and that the tip 
was fashioned b efore the butt . This  theory is  supported to  some extent by the 
ab sence of regular triangularly shaped flakes from amongst  the was te f lakes in 
the collect ion . 
General 
SCRAPERS 
( Fig . 60 )  
These are secondarily worked p ieces whose shape generally approximates  to 
a rectangle . There are 9 6  complete and 106 broken scrapers in the collect ion . 
Two of  the former were broken in antiquity and re-united dur ing analysis . In my 
analy ses I used the 9 6  complete sp ec imens . The broken scrapers are dealt with 
separately . 
Raw Materials 
Unlike points , mos t  scrapers are made of chert (Table  1 0 6 ) . 
SCRAPERS : MORPHOLOGY 
Position of Striking Platform 
Mos t  scraper s  are made on flakes , the maj ority on end-struck flakes (Tab le 
1 0 7 ) . Thi s distinguishes the series from tulas , which are made on side-struck 
flakes (Mc Carthy et a l .  1 9 4 6 : 29 ;  McCarthy 1 9 7 6 : 3 1-32 ) . Flaking on the base 
preparatory to the removal of  the ma in flake is evident in 15  ou t of the 58 
scrapers made on flakes with •obvious bulb s , the base being defined in relation 
to such bulb s .  
Size and Shap e 
Scraper length shows a unimodal dis tribution over a range from 2 . 0  cm to  
1 7 2 
a 
� 
0 
a 2 0/7-231 , chert, end-struck, u n ifacial retouch, Level 1 1 1  
b 30/3- 1 45, chert, end-struck, u n ifacia l  retouch , Level I 
g 
2 3 4 5 cm 
k 
c 2 0/7-239, chert, end-struck, u n ifacial retouch and u n ifacial use-wear on opposite face, Level 1 1 1  
d 2 0/4- 1 97, chert, end-struck, u n ifacia l  and b ifacia l  retouch, Level 1 1  
e 4E/4-7, chert, end-struck, un ifacial retouch and u n ifacia l  use-wear on opposite face, Level I I  
f 4 0/6, chert, s ide-struck, u n ifacial retouch , Leve l  1 1 1  
g 2 E/ 1 -261 , quartzite, s ide-struck, u n ifacia l  retouch, Level I 
h 4 0/5, chert, un ifacial and bifacial retouch, Leve l 1 1  
i 20/4- 1 86, chert, u n ifacial retouch, Level I I  
j 2 E/8-325, chert, u n ifacial retouch and un ifacia l  use-wear on opposite face, Leve l 1 1 1  
k 4C/3- 1 24, chert, un ifacial  retouch, Level I 
l 4E/4-6, chert, end-struck, un ifacial retouch, Level 1 1  
Fig. 60  Jimeri I :  intact stone scrapers 
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Fig. 6 1  Jimeri I :  analysis o f  shape o f  53  intact stone scrapers ( see text) 
6 . 99 cm , with most  being 2 . 5-4 . 0  cm long (Table 1 0 8 ) . 
220 
Overall shape can be expres sed by the ratio of length to breadth and Table 
1 09 , which sets  ou t the results , shows that mos t  examples are rectangular in 
shape . 
The relationship o f  the two long s ides , however , var ies to produce wais ted , 
oval , convergent  and flared forms ( F ig . 6 1 ) . Convergent  scrapers have two s ides 
that converge either at the base or at the top . Where they converge at the 
base , they are called ' f lared ' . The sides of  convergent scrapers never meet at 
a point as the obj ect is  always four-sided . Thus these  scrapers differ from 
burren adzes  which are ' pointed or possess  a very narrow working edge which may 
be  straigh t or rounded ' (McCarthy et a l . 1 946 : 30 ;  McCarthy 1 9 7 6 : 3 1 ) . Some 
scraper s have b i-concave and b i-convex sides and some have ' no se s ' on the s ide . 
These forms are comparat ively rare and the sh�pes are incidental to the genera l 
outline . There are no clear crescent-shaped scrapers , though some oval scrapers 
are sl ightly crescentic . 
To analyse the scrap ers  in terms of these variant forms , I divided the 
series into two group s :  the first  group comprises tho se examples  where the base 
and top can be defined according to  the posi tion of  the bulb of  percussion ; the 
second group includes the rest  of the scrapers , where base and top are arb itra­
rily def ined . As shown in Figure 6 1 , measurements of breadth on scraper s  were 
taken at the base , middle and top and termed B l , B2 and B3 respec t ively . The 
rat ios B2/B l and B3/B l could then be compared to show the overall plan of the 
tool ( Fig . 6 1 ) . 
Table 1 1 0 shows that mo st  of  these rectangular s craper s tend towards being 
oval in shape . Convergent  and flared forms canno t be distinguished in that 
ser ies where the ab sence of a bulb prevents  us from tell ing base from top ; 
together they form a prominent group (Table  1 1 0 lower ) . There is  no marked 
correlat ion of B/L  rat io wi th any of  the se shapes . 
Mo st  scrap ers  are thin in relat ion to breadth , with a T/B ratio between 30  
and 60 ( Table 1 1 1 ) . 
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The range of  midpoint cro ss-sect ion shap es ( Table  1 1 2 )  contrasts  markedly 
with the more standardi sed cro ss-sections of  points . Almo st all scrap er s  and 
certainly all end-s truck scrapers have flat ventral surfaces .  In contrast to 
this , inspect ion o f  worked tula adzes reveal s that the cro ss-sect ion at the mid­
point of  the length axi s  is rhombo idal ( c f . McCarthy et  a l .  1 9 4 6 : 26 ,  Fig . 1 08 ) , 
because they are side-s truck f lakes with an obtuse  angle between striking plat­
form and bulbar surface . 
Conclu sion 
Mo st scrapers are a slightly oval vers ion of a rectangular plan . They do 
no t conform in shape to the standard def inition of tula or burren adzes . 
Table 1 06 
Scrapers 
Nos ( % )  
Raw materi a l  
Quartz i te Qua rtz 
6 ( 6 . 3 )  l ( 1 . 0 )  
Chert 
89 ( 9 2 .  7 )  
Tota l 
96 
Jimeri I :  number of scrapers of 
different raw materials 
Table 1 0 7  
Scra pers 
Nos ( % )  
End-s truck S i de-s truck I n vi s i b l e  Tota l 
53 ( 5 5 . 2 )  5 ( 5 . 2 )  38 ( 39 . 6 )  96 
Jimeri I : position of striking platform 
on scrapers 
Length i n  cm % 
2 . 00-2 . 49 8 . 3  ( B/ L ) xl OO % 2 . 50- 2 . 99 30 . 2  
3 . 00 - 3 . 49 31 . 4  20-29 1 . 0 
3 . 50- 3 . 99 1 5 . 6  30- 39 8 . 3  
4 . 00-4 . 49 8 . 3  40-49 20 . 9  
4 . 50-4 . 99 4 . 2  50-59  2 7 . 2 
5 . 00- 5 . 49 1 . 0 60-69 1 7 . 7 
5 . 50- 5 . 99 Table 1 0 8  70- 79 1 5 . 6  Table 1 09 6 . 00-6 . 49 80-89 8 . 3  
6 . 50-6 . 99 1 . 0 Jimeri I: length 90- 99 1 . 0 Jimeri I: breadth/length 
Total nos 96 of scrapers Tota l nos  96 ratios of scrapers 
Shapes Nos % (T/B ) xl OO % 
Bu l b v i s i b l e  1 0- 1 9  1 . 0 
Wa i s ted 3 5 . 7  20-29 6 . 2  
Fl a red 6 1 1 . 3 30- 39 26 . l 
Convergent 1 1  20 . 8  40-49 33 . 3  
Table 1 1 1  Ova l 33  6 2 . 2  50-59 29 . 2  
Total 53 60-69 4 . 2  Jimeri I :  thickness/breadth 
Bu l b i nvi s i b l e  Tota l nos 96  ratios of scrapers 
Wa i s ted 2 . 3  Table 1 1 0  Fl a red ) 
Convergent 1 2  27 . 9  Jimeri I :  shape o f  scrapers 
Oval  30 69 . 8  with (i )  visible, (ii) invisible 
Tota l 4 3  bulb of percussion 
Cross -sect ion  Nos % 
I soscel es tri ang l e 9 9 . 4  
I rregu l a r  tri angl e 22  22 . 9  
Trapez i um 31 32 . 2  
Para 1 1  e l ogram 9 9 . 4  Table 1 1 2 Lens 2 2 .  l 
Dome 2 3  24 . 0  Jimeri I :  cross-section 
Tota l 96 of scrapers 
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SCRAPERS : RETOUCH AND UTILISATION 
Degree of Retouch 
Mo st  scrapers have retouch on two or three edges ( Table 1 1 3 ) . 
Shap e o f  Retouched Edge s 
Viewed dorso-ventrally , edges  of  retouch show a variety of  shapes , including 
straight , concave and convex . Looked at s ide-on , mo st  edges are s traight  ( Table 
1 14 ) . 
Position o f  Retouch 
The 96 scrapers have retouch on 1 4 7  sides and 86 ends . The detailed break­
down is given in Table 1 1 5 .  Only three scrapers  do no t have retouch on one or 
both s ides and only 23  are not worked on the ends . There is more retouch on the 
top edge than on the base in the group of 53 scrapers with visible  bulb s of  
percu ssion . Thi s  is  no doub t a funct ion of  my classif icat ion , in that extensive 
basal retouch would probab ly remove the bulbar end and put the p iece into the 
category of scrapers with invisib le bulb s of  percuss ion . 
Scrapers 
Nos ( % )  
4 
1 1  ( 1 1 . 5 )  
No . o f  retouched edges 
3 2 
34 ( 35 . 4 )  36 ( 37 . 5 )  
1 
1 5  ( 1 5 . 6 )  
Tota l 
96 
Table 1 1 3  Jimeri I :  degree of retouch on scrapers 
Shapes No .  of edges 
Concave 4 
Convex 39 
Stra i gh t  1 84 
S-shaped 6 
Total 233 
Scra pe rs wi th vi s i b l e  bu l bs ( 53 )  
Pos i ti on 3 s i des 2 s i des 1 s i de 
Top + base 7 . 5  
Top 1 . 9 33 . 9  1 5 . 1  
Base 5 . 7  3 . 8  
1 7 . 0  9 . 4  
Tota l ( % )  1 . 9 64 . 1 28 . 3  
Scra pers wi th i n v i s i b l e  bu l bs ( 43 )  
Pos i ti on 3 s i des 2 s i des 1 s i de 
2 ends 1 3 . 9  7 . 0  
1 end 2 3 . 3 34 . 8  
4 . 7  1 6 . 3  
Tota l ( % )  4 1 . 9  58 .  l 
Total edges 
Edges Nos 
S i de 1 47 
End 86 
Tota l 233  
% 
1 .  7 
1 6 . 7  
79 . 0  
2 . 6  
1 00 . 0  
5 . 7  
5 . 7  
Table 1 1 4 
Jimeri I :  shape of 
re touched edges on 
scrapers, viewed side-on 
Tota l ( % )  
7 . 5  
56 . 6  
8 . 5  
26 . 4  
1 00 . 0  
Tota l ( % )  
20 . 9  
58 .  l 
2 1 . 0  
1 00 . 0  
Table 1 1 5  
Jimeri I :  position of retouch on scrapers 
with (i) visible, (ii) invisible bulb of 
percussion, with (iii) statement of total 
number of retouched sides and ends 
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Incidence and Character of Retouch and U t ilisation 
Retouched/utilised edges are clas sed as s ingle or multip le , depending on 
whether they have lengths of the same or different retouch/use-wear . Table 1 1 6 
reveals that multiple edges are more characteris tic o f  s ides than ends  of  
scrapers . 
Table  1 1 7  sets  out the detail s of  the inc idence o f  retouch and utilisation 
on these s ingle and multiple  edges . I t  shows the predominance of  unifacial 
retouch of s tep-flaked and scalar typ e . Table 1 1 8 ,  which expresses the inc idence 
of  retouch and utilisat ion in terms o f  the 383  lengths which occur on the 233  
retouched/utilised edges , again emphasises the importance of unifac ial retouch 
( 70 . 7 % of leng ths ) . 
Pos i t i o n  of edge 
Nature of S i de End 
retouched edge Nos % Nos % Table 1 1 6 
S i ng l e 6 5  44 . 2  7 1  82 . 5  Jimeri I :  single and mul tiple 
Mul t i pl e 82 5 5 . 8  1 5  1 7  . 5  retouch on sides and ends o f  
Tota l 1 47 1 00 . 0  86 1 00 . 0  scrapers 
A B c D E AB DE  C E  CD  
S i des ( 1 4 7 edges. ) 
A 2 1  
B 32 1 7 
c 2 l 4 
D 2 3 l l 
E 8 3 l l 22  
AB  5 5 8 
DE 2 2 
C E  2 
CD  l 
Total 70 2 7  1 1  7 30 2 
Ends . ( 86 edges ) 
A 1 5  
B 3 1 7  
c 2 2 6 
D 5 
E 6 28 
AB 
DE 
CE  
CD Table 1 1 7  Jimeri I :  incidence of 
Tota l 26 20 7 5 28 different types of 
retouch and of utili-Key : A =  s tep  fl a k i ng ; B = sca l a r  fl a k i ng ;  C = other 
un i fac i a l  retouch ; D = b i fac i a l  retouch ; E = uti l i sat i on . sation on (i) sides and 
(ii) ends of scrapers S i ng l e edges on l y  appear on the marked di agona l s 
Note l :  these syni>o l s may be coni> i n ed :  thus  AB means that 
s teps and sca l a r  fl a k i n g  a re found as  di sc rete l engths 
on the same edge 
Note 2 :  edges wi th one type of retouch only a ppea r on the 
marked d i agona l s  
Retouch 
Lengths B i fac i  al Un i faci al 
Nos ( % )  2 6  ( 6 . 7 )  2 7 1  ( 70 . 7 )  
Unifacial Retouch 
Uti l i sat i on Total 
86 ( 2 2 . 6 )  383 
Table 1 1 8 
Jimeri I :  number of lengths of bifacial 
and unifacial retouch and of utilisation 
on scrapers 
Thi s occurs on the dorsal surface and its  predominance as a feature , quan­
t if ied above , marks o f f  the cla s s  of scrapers from that of point s ,  which are 
generally b if ac ially worked . Table 1 1 7 shows the details  of  its disposit ion on 
the 1 7 6  edges on which it  occur s , on 80 of  which it  is the sole form of  secondary 
modification . Table 1 1 9 indicates  that s tep and scalar flaking together account 
for 9 1 . 8% of  all lengths of unifacial retouch , in about equal quant ities . 
Only 4 7  ( 2 6 . 7% )  of  the 1 7 6  unifac ially retouched edges have more than two 
lengths of  retouch of  any kind . These 4 7  edges therefore have central lengths 
and Table 1 20 shows that twice as many of  them are retouched with s tep flaking 
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a s  with scalar flaking . This suggests  that the mos t  intens ive working and/or  use 
was direc ted at the middle of the edge . In addition , s tep-flaked edges are 
generally s traight  or concave , with large angles ,  while those  with scalar flaking 
are convex and sharper (Tables  1 2 1 , 1 2 2 ) . This being so , we may infer that 
intensive retouch or u se o f  a scalar edge may produce a step-flaked one . 
Retouch 
Step  fl a k i ng  
Scal a r  fl a k i n g  
Notch i ng 
S i ng l e fl a ke removal 
I nvas i ve retouch 
Tota l 
Lengths 
Nos % 
1 2 5 46 . 1  
1 24 45 . 7  
1 4  5 . 2  
7 2 . 6  
1 0 . 4  
27 1  
Table 1 1 9  Jimeri I :  number of 
lengths of different 
types of unifacial 
retouch on scrapers 
Sha pe o f  l engths ( % )  
Retouch 
Step 
Sca l a r  
Total nos 
Cen tra l  l engths ( % )  
68 . 0  
32 . 0  
4 7  
Table 1 2 0  Jimeri I :  percentage occurrence 
of step and scalar flaking on 
central lengths of retouch on 
scrapers 
Retouch 
Step 
Sca l a r 
Concave Convex Stra i gh t  Other  Nos Table 1 21 
38 . 4  1 6 . 8  44 . 8  1 25 Jimeri I :  shape of lengths of step and 
scalar retouch on scrapers 1 6 . 1  44 . 4  37 . 9 1 . 6 1 24 
Un i fac i a l  retouch 
Angl es  ( i n  degrees ) 
31 -40 
41 - 50 
5 1 -60 
6 1 - 70 
7 1 -80 
81 -90 
9 1 - 1 00 
1 0 1 - 1 1 0  
Tota l nos 
B i fac i a l  retouch 
Ang l es ( i n  degrees ) 
4 1 - 50 
5 1 -60 
6 1 - 70 
7 1 -80 
81 -90 
Tota l  nos  
BifaciaZ Re touch 
Retouch ( % )  
Step Sca l a r  
4 . 0  
3 . 2  1 3 . 7 
1 0 . 4  2 7 . 5  
26 . 4  30 . 6  
29 . 6  1 4 . 5  
20 . 0  8 . 9  
8 . 0  0 . 8  
2 . 4  
1 25 1 24 
Lengths ( % )  
1 1 . 5 
42 . 4  
30 . 8  
3 . 8  
1 1 . 5 
26  
Other 
9 . 1  
2 2 . 7  
45 . 5  
1 8 . 2  
4 . 5  
22  
Table 1 22 
Jimeri I :  angle of (i) different types 
of unifacial retouch and of (ii) 
bifacial retouch on scrapers 
As Tables  1 1 7  and 1 1 8 show , b ifacial retouch occur s on 26 edges ( o f  24 
scraper s)  bu t it  occup ies  the entire margin in no more than six cases . Five of 
these edge s are end-edge s and are therefore short . 
Alternate and non-alternate forms of retouch occur and the predominant type 
is the non-alternate form where step flakes were detached on the inver se surface . 
It may rep resent the rej uvenation or sharpening of  a blunt unif acially retouched 
edge . Bifacially retouched edges are significant ly more acutely angled than 
unifacial ones (Tab le 1 2 2 ) . 
Uti lisation 
Use-wear is found as discrete lengths or in direc t · as sociat ion with retouch . 
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1 .  As discrete lengths , utilisat ion occurs on 86  edges , on 50  of  which it is 
the sole form of  secondary modif ication (Table  1 1 7 ) . Tab le 1 2 3 , wh ich shows 
that there are 86 such leng th s , also reveal s that unifac ial wear is the most  
common type of  utilisation . The angles of the lengths of unifac ial wear are 
more varied than those  on lengths of  b ifacial wear (Tab le 1 2 4 ) . 
2 .  Superimposed on re touch , u tilisation is frequently present on lengths of  
unifac ial retouch bu t seldom on lengths of  bifacial retouch . Table  1 25 
shows that : 
a .  sl ightly more leng ths of  s tep flaking have as sociated use-wear than 
leng ths of  scalar retouch ; 
b .  s tep f laking is associated more frequently with chattering than with any 
o ther form of u se-wear , whereas scalar flaking is  generally associated 
with unifac ial utilisa t ion ; 
c .  both forms of  retouch are equally a s sociated with the inverse  form of  
u se-wear . This  suggests  that when edges were u sed , pressure was 
generally appl ied to the inverse surface so that unifac ia l  u se-wear and 
chat ter ing resulted . Occasionally it was app lied directly again s t  the 
cut t ing edge or against  the scar s forming the retouched edge and so  
p roduced ' inver se ' u se-wear . 
Lengths 
Type of  uti l i sat i on Nos % 
Chatteri ng  2 2 . 3  
Un i fa c i a l  48 55 . 8  
B i fac i a l  2 2  2 5 . 6  
Snapp i n g  7 8 . 1  
Brui s i ng 3 3 . 5  
Smooth i n g  4 4 . 7  
Total nos 86 1 00 . 0  
Table 1 2 3  Jimeri I :  number o f  lengths 
of different types of 
utilisation on scrapers 
An gl es  ( i n  degrees ) 
1 1 - 20 
2 1 - 30 
31 -40 
4 1 - 50 
5 1 -60 
6 1 - 70 
7 1 -80 
81 -90  
9 1 - 1 00 
1 0 1 - 1 1 0  
Tota l nos 
Uti l i s a t i o n  ( % )  
Un i fac i a l  B i fa c i a l  
2 . 1  
8 . 3  4 . 5  
1 8 . 7  3 1 . 8  
1 4 . 6  31 . 8  
1 4 . 6  22 . 8  
2 5 . 0  9 . 1  
8 . 3  
4 . 2  
2 .  l 
2 .  l 
48 22 
Table 1 24 Jimeri I :  angle of unifacial and 
bifacial utilisation on scrapers 
Type of uti l i sati on per retouched 
l ength { % )  Type of  Tota l 
retouch Cha tteri ng  Un i fac i a l  I n verse Other None l engths  
Step 35 . 2  24 . 0  1 2 . 8  4 . 0  24 . 0  1 2 5 
Sca l a r  2 . 4  42 . 0  1 2 . 9  9 . 7  33 . 0  1 24 
Table 1 2 5  Jimeri I :  percentage occurrence o f  different types of 
utilisation with step and scalar retouch on scrapers 
SCRAPERS : DI STRIBUTION THROUGH DEPOS IT 
Table 1 26 sets  ou t the distribu tion of  scrapers by levels . They are mo st  
prominent in  Level II . In addit ion (Tab le 1 2 7 ) , there is  a gradual increase over 
.t ime in the representat ion of p ieces with b ifacial working at the expense of  
purely unifacially retouched ones . 
Level  
I 
I I  
I I  I 
Tota l 
Nos 
1 8  i, 
45 '2 
32 
96 
% 
1 9 . 2  
47 . 4  
3 3 . 4  
1 00 . 0  
Dens i ty/m 3 
5 . 3 
22 . 5  
1 2 . 2  
Note : the two ha l ves bel ong to a 
b roken s c ra per  recons truc­
ted duri ng ana lys i s  
Table 1 2 6  Jimeri I :  distribution and 
density of scrapers, by level 
Level 
I 
I I  
I I  I 
Retouch ( % )  
Bi fac i a l  and 
un i fac i a l  Un i fa c i a l  
40 . 5  59 . 5  
25 . 2  74 . 8  
1 5 . 6  84 . 4  
Tota l 
scrapers 
1 8  '2 
45 '2 
32 
Note : the two ha l ves be l on g  to a b roken 
s craper recon structed duri n g  ana l ys i s  
Table 1 2 7  Jimeri I :  percentage o f  bifacially 
and unifacially retouched 
scrapers, by level 
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SCRAPERS : CONCLUS ION 
The class  of rec tangular scrapers generally has unifac ial retouch . Secondary 
work and u se-wear have been analy sed and a tentat ive sequence of  manufacture and 
use may be propo sed . 
Flake s or flat fragments  of  stone were cho sen , with a marked preference for 
chert . The edges were then retouched . with lengths of  s tep and scalar f laking , 
the latter being sharper , because  more acu te-angled than the former . The 
retouched edges were sub sequently subj ected to pres sure , presumably while the 
scraper was being u sed . As a result , t iny f lake s were dislodged from leng ths of  
scalar retouch as ' unifacial ' u se-wear and from step-flaked edges as ' chat tering ' .  
As the edges continued to be used , they were b lunted by the constant fracture of  
t iny flake s .  Some were then retouched fur ther in ord�r to resharpen them and 
this  created the s traight or concave step -flaked lengths within scalar-flaked 
edges . The relat ively high incidence of central leng ths of s tep f laking may well  
indicate the  area which was subj ec ted to greatest  pre s sure during use . 
There is  no ethnographic record of  the use of scrape·rs such as these in 
Arnhem Land . It  is  possib le to think of  them being used to cut , .  scrape and chop 
organic material such as f ibre , meat , skin or wood . The nature and incidence of  
utilisat ion on these  tool s , however , suggest  that they were used to  fashion a 
fairly resistant med ium such as  sof twood , rather than sof t  pliable skin or meat 
(Kannninga 1 9 78 : 342-3) . As such , they might more accurately be  termed scraper­
adzes , and this  is  done in .my summary of f indings in the concluding chap ter . 
BROKEN SCRAPERS 
(Fig . 6 2 )  
These fragment s  a l l  show the patterns of  raw material , retouch , u tilisation 
and distribut ion found in the analy sis  o f  the intact scrapers of the collect ion . 
There are 106  broken scrapers , 9 1 . 5% of chert . Fif ty-nine per cent are made on 
end-struck flake s who se distal end has broken , while the rest  are fragments  of  
the ends or shaft s  of  imp lements . Mos t  are  broken at  the  assumed midpoint , the 
weakest part of a narrow rectangular obj ect , but it is dif f icul t  to j udge whether 
they were broken during manufac ture or use or simply by post-deposit ional factors 
like treadage . 
a 
b 
e 
c d 
0 2 3 4 5 cm 
a 2 E/7-301 , chert, u n ifacial retouch, Leve l 1 1  
b 2 E/9-337 , chert, end-struck, un ifac ia l  retouch, Level 1 1 1  
c 4 F/5-37, quartzite, un ifacia l  retouch, Level 1 1 1  
d 3E/6-47, chert, end-struck, un ifacial retouch, Level 1 1  
e 2C/3-364, chert, u n ifacia l  retouch, Level 1 1  
Fig. 6 2  Jimeri I :  broken stone scrapers 
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a 30/8- 1 64, Leve l  I l l ; b 4 0/4-7,  Leve l I I  
Fig. 63 Jimeri I :  two bifacial ovals, both of chert 
OTHER FLAKED STONE IMPLEMENTS 
Bifacial Ovals  (Fig . 6 3 )  
There are  seven b ifac ially reto•1ched fragments  which , when viewed dorso­
ventrally , have an oval shape . Two are o f  quar t z i te and f ive of chert . They 
range in leng th from 2 . 4  cm to 3 . 6  cm . They are retouched alternately or non­
alternately by the removal of scalar flake s and three of them have use-wear along 
one s ide . 
These are the only comp lete implements  wi th extensive b i facial retouch that 
cannot be clas sified as point s . They may of course b e  incomplete points who se 
tip s  have yet t o  b e  fashioned . On the o ther hand , given that some scraper s  are 
bifacially worked , these oval s could represent a form of  scraper with intensive 
b ifacial retouch . 
Fabricators  ( Fig . 64 )  
These  implements  are generally made on a chunk rather than a flake and their 
dominant characteristic is bruising on one or b o th ends . 
There are 1 8  p ieces in the class , three of  quar t z ite , s ix of  quartz  and nine 
of chert . Whether chunks or flakes , all are irregular , b arring one s ide-struck 
flake . They range in l eng th f rom 1 . 5  to  4 . 6  cm and in shape from rectangular 
to squari sh . 
All specimens are worked at one or both ends (Tab le 1 28 ) . Mos t  edges are 
straight ( Tab le 1 2 9 )  and although a few tools were retouched on the sides , it 
appear s that they were seldom u sed there . The ends , however , were sub j ected to 
some form of  violent u se which lef t s igns of bruising (Tab le 1 30 ) . 
Edges 
S i de 
End 
Total  
Table 1 29 
2 s i des 
I mp l ements + 2 ends 
Nos ( % )  l ( 5 . 6 )  
Edges ( nos ) 
l s i de + l s i de + 
2 ends l end · 2 ends 
2 ( 1 1 . l )  2 ( 1 1 . l ) 5 ( 2 7 . 7 )  
l end 
8 ( 44 . 5 )  
Tota l 
1 8  
Table 1 2 8  Jimeri I :  position of retouch on fabricators 
Retouch and/or use-wear  ( nos ) 
Shapes ( nos ) Retouched Brui sed and  Brui sed 
Concave Stra i ght  Wavy Tota l Edges on l y  retouched on ly  
5 l 6 S i de 5 l 
5 1 8  3 26 End 3 1 6  7 
5 2 3  4 32 Total  8 1 6  8 
Tota l 
6 
26 
32 
Jimeri I: shape of retouched edges Table 1 3 0  Jimeri I :  retouch and bruising on 
on fabricators , viewed end-on sides and ends of fabricators 
1 8 1  
0 2 3 cm 
a 2 0/4, quartz, Level I I ; b 2E/1 -264, chert, Level I ;  c 4E/6, quartzite, Level I l l  
Fig. 64 Jimeri I : three fabricators 
End-s truck Quar t z i te Blades ( Fig . 6 5 )  
These seven p ieces are larger than the o ther retouched implements  in the 
collect ion . They are longer than the average point  and scraper , ranging in 
leng th from 5 . 7  cm to 8 . 0 cm . Two main shap es  occur , triangular and rectangular . 
Most  are worked along the side and one along the end , generally with uni­
facial s tep and scalar flaking , f ound mos tly on the dor sal sur face . An excep t ion 
is the long triangular flake of Figure 65b , which is unifacially retouched on the 
ventral surface along one s ide . Another implement ( Fig . 65c )  is heavily retouched 
along one s ide only and looks like a large backed b lade . 
Util isation is  seen on three tool s . A squari sh flake ( 2E/4-270)  has smooth­
ing use-wear on one edge . The edge is  concave when viewed dorso-ventrally and it 
may have b een u s ed for s craping or p laning • .  Another , the large ' b acked biade ' 
(4F/ 5-30) , has a short length of unifac ial use-wear on the unretouched side . 
The third is  the tria�gular flake of  Figure 65b , which has marked smoothing 
at two extremes of  one side , the u se-wear being truncated in the middle of  the 
edge . I t  seems that this flake was used as a knife or saw ,  as a result of  which 
the side became worn and the smooth u se-wear appeared . Further use  led to  the 
break along this edge . Therefore , although the implement is shaped l ike a point , 
and may indeed have b een a point , I have c lassified it in the present group 
b ecau se ,  unl ike the points  in the collect ion , it seems to have been used , 
latterly at least , as a k9ife or saw . 
Broken End-struck Quartz ite Blade s 
These tool s are separated from the group of  unifac ially worked fragments  
b ecau se of their s ize . There are four p ieces , broken acros s  the long itudinal 
axis , all of them longer than 5 cm . They are all retouched along the sides with 
unifac ial scalar flaking . 
Cores/ Core Scraper s  ( F ig . 6 6 )  
These are 1 1  chunks from which large flakes have b een struck . Many are 
bruised along the retouched edges and thi s may be attributed to attemp t s  to 
detach flakes and/or use as a hammer . Nine are made of  quartz , one of quartz ite 
and one of  chert . They are all chunky and weigh between 20 and 220  gm . The 
quartz  spec imens are generally formles s ,  bu t the quartz ite and chert specimens 
could b e  termed disc-cores , since f lakes  have been detached on both sides of  the 
per imeter . 
The chert core of Figure 66  comes from the b asal rubble about 65  cm b elow 
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0 2 3 4 5 cm 
c 
a 3F/1 - 1 , un i facia l  retouch, Leve l I 
b 2 E/ 1 -263, note the i nterruption of smooth ing use-wear, Level I 
c 4 F/5-30, note backing a long one side, Level  1 1 1  
. 
Fig. 65  Jimeri I :  three end-struck quartzite blades 
� -- - -
-
--=---=: 
the surface in Square 3C . It  is  the only imp lemen t  in the collection showing 
possib le signs of having been worked at two dif ferent t imes , because  early , 
patinated flake scars are truncated by later , unpatinated ones . This is  an 
importan t  point , becau se it  supports the interpretat ion that I have made of  the 
radiocarbon dates that there was occupat ion of the site  before the deposition of 
the points  and small scrapers . 
Oenpel l i  Polished Flake ( Fig . 6 7 )  
This sp ec imen from Level I I  has no bulb of  percu s sion o r  striking platform .  
One side i s  steep and a few flakes may have been struck o f f  the edge from the 
dorsal surface but it is dif f icul t to decide whether this was done b efore or 
after the detachment of the main flake from the core . The other s ide has use­
pol ish on both surfaces , extending in from the edge for a dis tance of  some 6 cm . 
The polish is dull on one surface and bright on the other . 
0 2 3 cm 
Fig. 66 Jimeri I :  core/core scraper of chert with patinated flake scars ; 
Level III, 3C/ 1 2- l  7 2  
0 2 
Fig. 6 7  Jimeri I :  Oenpelli polished flake of quartzite ; Level II, 3£/4- 1 7  
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Utilised Flakes ( Fig . 68a)  
There are 23  flakes with use-wear along the margins . Nine are of  qµartz ite , 
two of  quart z  and 1 2  of chert . Twenty ( 8 7% )  are end-struck and two ( 8 . 7% )  s ide­
s truck flake s , while the bulb is invisible on the remaining specimen . 
The u t il ised flakes range in length from 1 . 7  to 1 4 . 0  cm , most  of them falling 
between 2 . 0  and 4 . 0  cm . The longest  flakes are made of quartz ite and resemb le 
' end-struck quartzite f lakes ' ,  except for their lack of  retouch . Flakes range 
in shape from rectangular to squarish (B/L  ratio 30-9 5 ) . The largest  quartz ite 
sp ecimens are all rec tangular , with a B/L  rat io of  5 0  or less , and may therefore 
be termed u tilised ' blades ' ( c f . Bordes 1 9 6 1 : 1 8 ) . 
The amount of  u se-wear varies , bu t it  is  more popular on the sides than the 
ends  ( Table  1 3 1 ) . Unifac ial wear predominates  where only one type occur s on an 
edge ( Table  1 3 2 )  and this  and b ifacial wear occur on mul t iple  edges , together 
with snapping . 
Broken Utilised Flakes (Fig . 68b ) 
There are 34 broken f lakes  with u se-wear . Mos t  o f  them seem to b e  broken 
utilised flakes , bu t some may be fragments  of scraper s  with the retouched part 
broken o f f . 
Twenty-four ( 7 1 . 5%)  are made of chert , eight ( 2 2 . 8% )  of  quartz ite and two 
( 5 . 7 % )  of  quar t z . Five quartz ite p ieces are considerab ly longer than the other 
fragments , the largest  being 7 . 3  cm ; thi s  is  a distinct ion that showed up in the 
analys i s  of in tac t util ised flakes . Mos t  have unifac iai use-wear along one edge 
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0 2 
a 2 0/7-233, intact, chert, u n ifacial use-wear, Level 1 1 1  
b 20/1 - 1 78, broken,  quartz ite, u n ifacial use-wear, Level  I 
Fig. 68  Jimeri I :  two utilised flakes 
Ut i l i sat i on ( % )  
Edges  Uni fac i a l B i faci a l  Smooth i n g  Tota l nos 
S i de 
End 
76 . 7  
60 . 0  
2 3 . 3 
20 . 0  20 . 0  
30 
5 
3 
Table 1 3 1  Jimeri I :  position of retouch on utilised flakes 
2 s i des  
Impl ements + l end  
Nos (% )  3 ( 1 3 . l ) 
Edges ( nos ) 
l s i de + 
2 s i des l end l s i de 
9 ( 39 . l ) 2 ( 8 . 7 )  8 ( 34 . 8 )  
l end 
l ( 4 . 3 )  
4 
Tota l 
2 3  
Table 1 3 2  Jimeri I :  incidence o f  different types o f  utilisation on sides 
and ends of utilised flakes, when there is only one type of 
utilisation on a particular edge 
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and one end-struck p iece ( Fig . 68b ) shows a fain t  glo s s  overlying tiny f lake scar s 
on the ventral surface of  one edge , bu t of  insufficient  intensity for it to  be 
classif ied as  an Oenpelli  polished f lake , though it  points  to  a degree o f  overlap .  
The predominance o f  chert as raw material for  ut ilised flakes may be  because 
it is fine-grained and the primary f lakes have sharper margins  than quartz ite 
ones , making them highly su itab l e  for cu tting and s crap ing . The diff erent types 
of u se-wear in th is group of  implements as a whole suggest that they were used 
in dif ferent  position s. , possibly f or different tasks . Finally it should b e  
no ted that utilised flakes and s crapers have the same types  of  use-wear , which 
suggests  that b oth were u sed for similar purposes . 
0 2 3 cm 
a 2 0/3- 1 82, Level I ;  b 2E/8-287, Level I l l  
Fig. 69 Jimeri I :  two flaked stone implements of miscellaneous type ,  both of chert 
Miscellaneou s ( F ig . 69 )  
There are seven chert tool s s o  classed . 
?Points , ?Scrapers 
There are six implements  in this  group . Three from Level III  are pointed 
but have the retouch and use-wear that is  generally found on scrapers in the 
collect ion . The remaining three , distributed one to each level , are oval in p lan 
and have b i facial retouch along one s ide . They may be unf inished points , ovals 
or scrapers  ( Fig . 69a) . 
?Tu la 
One chert implement , from Level III  ( Fig . 69b ) , is roughly oval in shape , 
measuring 3 . 6  x 2 . 9  x 1 . 3 cm . No striking p latform can be  seen . Two s ides are 
unifacially retouched and one has heavy s tep flaking in the middle of  the edge . 
Its  mo st  ou ts tanding feature is the rhomboid cross-sec t ion which extends almo st  
throughout the  length o f  the  p iece . Apart from the  ab sence of  a striking plat­
form ,  this  implement conforms fairly c losely with the definition of  a used tula 
adze flake (McCarthy et a l .  1 9 4 6 : 29 ) . However ,  excep t f or the cros s-sect ion , it 
is very s imilar to the other scrapers in the Jimeri I collect ion . 
Retouched Fragments  
There are 2 5 2  fragments  with unifac ial  or b ifacial retouch . They canno t be 
attribu ted to any part icular type of  implement and are distinguished to show the 
inc idence of tool breakage in the deposit . The results  listed in Tab le 1 3 3  show 
significantly more b ifacially retouched p ieces of chert than of  quar tz ite . This 
is surprising , g iven the preponderance of  bifacially worked quartzite  in the 
deposit  and may reflect a greater degree of breakage in . po tent ial chert points . 
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Raw materi a l s ( % )  
Retouch  Quartz i te Quartz Chert Nos 
B i  fac i a l  26 . 5  9 . 6  6 3 . 9 83 
Un i fac i a l  34 . 2  24 . 9  40 . 9  1 69 
Axes ( Fig . 70 )  
Table 1 33 Jimeri I :  relationship of retouch and 
raw material on retouched fragments 
There are f ive axes made o f  porphyrit ic dolerite , individually describ ed in 
Appendix 2C . They are all b if ac ially retouched and four are ground . They - are 
distribu ted throughou t the deposit : one in Level I ,  two in Level I I  and two in 
Level I I I . 
oi:===�2====4±::====6 cm 
a 4E/3- 1 ,  u nground, Leve l I ;  b 3 E/4- 1 5, Level I I ;  c 4E/5-22, Level  I I ; d 2 E/9-326, Level I l l  
Fig. 7 0  Jimer..i I :  four axes, one unground (a) ,  three edge-ground, all of porphyritic dolerite 
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FLAKED STONE IMPLEMENTS :  CONCLUS ION 
The distribu tion of s tone imp lements is shown in Tables  1 34 and 1 3 5 , which 
reveal the contents  of all three levels  to be rather s imilar , in that the mos t  
distinctive forms , points  and small chert scrapers ,  occur throughou t the deposit . 
When tests  of  s ignificance were carried out on the relative proportions o f  
different tool typ e s  through time , the only s ignif icant trends found were a 
decrease in the proportion of points  and a corresponding increase in the 
proport ion of scrapers and end-s truck blades . 
Leve l  
I I I I I  Tota l 
Impl ements Nos % Nos % Nos % Nos % 
1 .  Po i n ts 
I ntact 
Butts 
T i ps 
Sha fts 
Unfi n i shed  
2 .  Scrapers 
I ntact 
Broken 
3 .  B i fa c i a l  ova l s 
4 .  Fabri cato rs 
5 .  End-s truck b l ades 
I ntact 
Broken 
6 .  Cores/core s c rape rs 
7 .  Oenpel l i  po l i shed 
f1 akes 
8 .  Uti l i sed  fl akes and 
Lumps 
I ntact f1 akes  
Broken f1 akes  
Lumps 
9. Mi s ce l l aneous 
1 0 .  Retouched fragments 
Uni  fac i a l  
B i  fac i a l  
1 1 . Axes 
1 0 . 9  
4 3 . 4  
4 3 . 4  
5 4 . 3  
1 8  i, 1 5 . 7  
2 1  1 7  . 9  
6 5 . 1  
4 3 . 4  
3 2 . 6  
5 4 . 3  
5 4 . 3  
0 . 9  
28 2 3 . 8  
1 1  9 . 4  
0 . 9  
1 6  i, i, 4 . 2  
46 1 1 . 4 
35 8 .  7 
1 8  4 . 5  
4 1 . 0 
45 i, 1 1 . 3 
62  1 5 . 4  
4 1 . 0 
9 2 . 2  
0 . 2  
5 1 . 2 
0 . 2  
1 0  2 . 5  
1 2  3 . 0  
0 . 2  
87 2 1 . 6  
44 1 0 . 9  
2 0 . 5  
3 3  i, i, 
60 
36 
1 8  
32 
23 
3 
3 
2 
1 
6 
8 
1 7  
2 
5 
54 
28 
2 
1 0 . 2  
1 8 . 0  
1 0 . 8  
5 . 4  
9 . 6  
6 . 9  
0 . 9  
0 . 9  
0 . 6  
0 . 3  
1 . 8 
2 . 4  
5 .  1 
0 . 6  
1 .  5 
1 6 . 2  
8 . 4  
0 . 6  
52  
1 1 0 
75 
41  
4 
96 
1 06 
7 
1 8  
7 
4 
1 1  
2 3  
34 
2 
7 
1 69 
83 
5 
Tota 1 1 1  7 i, 402 i, i, i, 333 i, i, 855 
6 . 1  
1 2 . 9  
8 . 8  
4 . 8  
0 . 5  
1 1 . 2 
1 2 . 4  
0 . 8  
2 . 1  
0 . 8  
0 . 5  
1 . 3 
0 . 1  
2 . 7  
4 . 0  
0 . 2  
0 . 8  
1 9 . 7  
9 . 7  
0 . 6  
Note : the fracti ons refer to b roken ha l ves of two poi nts and a s c raper reun i ted duri ng ana lys i s  
Table 1 34 Jimeri I :  number of different flaked stone implements, by level 
I mp l ements  of Tab l e  1 34 ( nos ) 
Level 1 2 3 4 5 6 7 8 9 1 0  1 1  Tota l 
I 1 4  39 i, 6 7 1 0  1 39 1 
I I  1 1 9  i, i, 1 07 i, 4 9 1 5 22  1 1 3 1 2 
I I I  1 4 7  i, i, 5 5  3 3 3 6 2 7  5 82 2 
Tota l 282 202 7 1 8  1 1  1 1  59  7 252  5 
Note : the fract i ons  re fe r to broken ha l ves of two poi n ts and a s craper 
re u n i ted duri ng a n a l ys i s  
Table 1 3 5  Jimeri I :  summary of Table 1 34 
OTHER STONE TOOLS 
Abraded Pieces ( F ig . 7 l a) 
1 1 7  
402 
333 
852 
There are three p ieces  of  schist  and one of  sands tone in this  class . One 
schist p iece , 2E/4 from Level I ,  is 4 . 8  x 4 . 1  x 2 . 6  cm . One end is broken and 
the o ther is abraded as if the obj ect had been worn by rocking it to and fro . 
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a 
01===2===4!:::==:::::!6 cm 
a abraded piece ; 4C/1 1 - 1 43, sandstone, Leve l 1 1 1  
b hammer/pou nder; 3 F/4-5, quartz ite, resembl ing  a 'ku lk i ' .  Level I I  
Fig. 7 1  Jimeri I :  two stone implements 
It is covered with reddish ochre . Ano ther p iece , 3F/ 3  from Level I ,  is rod­
shaped and measures  7 . 2  x 1 . 5  x 1 . 0 cm . It  has a triangular cros s-section and 
is also covered with ochre . The third schist  p iece , 2E/ 9 -33 1 from Level III , is 
a flat obj ect , 7 . 4 x 4 . 5  x 1 . 0 cm . The sandstone specimen ( Fig . 7 l a)  is rectan­
gular in p lan and measures 5 . 4  x 4 . 0 x 2 . 0 cm . Aboriginal informants  called it 
a ' whetstone ' . 
The u se of  these artifac t s  i s  no t known , bu t the presence of  ochre on two 
schist  p ieces sugges ts  that they were somet imes used for cru shing pigment s .  
Hammers/Pounders ( Fig . 7 lb )  
These are all pebb les which have b een used a s  hammers o r  rubbers  and have 
b een pecked or smoothed by use . Pebb les  are found in the conglomerate  of the 
Kombolgie sandstone and in stream beds in the vicinity . Of the 18 specimens 1 0  
are intac t . Twelve are made o f  quartzite and s ix o f  quartz . They range in 
weight from 3 3  to 1 5 3 7  gm , mo st  falling between 300 and 400 gm . 
One irregular pebble has been used as a hammer on the narrowes t  end . The 
spec imen of Figure 7 lb has been u sed all round the p erimeter and resemb les a 
kulki percussion stone (McCarthy 1 9 7 6b : 59 ) . 
OCHRE 
There are 3 7 7  lump s o f  ochre , varying in length from 0 . 7  to 1 3 . 0  cm and in 
weight from 1 . 0 to 1 7 5 . 0  gm . Mos t  of them are ground on more than one surface 
and several are conical in shape . A range of  composit ion occur s , from les s  to 
more clayey . The colour s inc lude dark purple , red , yellow and white . 
Ochre occur s throughou t the deposit but mainly in Level I I I . On the whole 
the lump s in the bottom level are larger and heavier than those  above ( Tab le 
1 3 6 ) . The amount o f  pigment is  undoubtedly related to the large numb er of  
Number  of  Mean we i gh t  
l um)s We i gh t  i n  gm of l umps 
Level ( %  ( % ) ( gm ) 
I 2 3 . 9  1 0 . 7  4 . 8  
I I  2 7 . 0  1 7 . 3 6 . 9  Table 1 3 6  Jimeri I :  percentage distribution o f  ochre 
I I I  49 . l 72 . 0  1 5 . 8  lumps through Levels 1-111, b y  number 
Total  377 4065 . 7  and weight 
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paint ings on the back wall  of the shel ter . I t s  presence throughout the deposit  
suggests  that rock art  may have been practised throughout the t ime that the 
deposit  accumulated . 
GENERAL CONCLU SION 
Jimeri I is a small shelter in the plateau valley of Tin Camp Creek which 
seems to have been used by people as long as 1 0 , 000 years ago , but whose maj or 
occupation spans  nearly the last 4000 year s . Unfortunately the sandy depo sit in 
which debris  was deposited has been affected by weathering agents  like water , 
wind and human disturbance over t ime , so that virtually the only remains of  
occupat ion are  stone artifac t s  and patches or lump s of  charcoal . Food remains 
are very sparsely distribu ted in the upper 25  cm of  the depo sit , and though most  
of these attest  (however fleetingly)  to  local foraging (mus sels , bandicoo t ) , one 
small crab c law suggests  some contact with estuarine mudflats  more than 30 km 
away on the b anks of the East All igator River . The human bone lying on the 
surface at the b ack of the recess  points  to the site , in recent t imes at leas t , 
as a storage p lace for the remains of  the dead . In addit ion lumps of  resin and 
f ibre also on the surface show the use of the recess  for the refurbishing and 
hafting of tool s . 
· 
Most  attent ion has neces sarily been focussed on the relatively rich assem-
blage of s tone tool s .  Tools were clearly manufactured on the spot , in marked 
contrast to  what I infer for the contemporaneous midden deposits  at the p lains 
sites . The maker s employed a var iety of  raw materials ,  though they showed a 
dec ided preference for quartz ite and made a markedly more economic use  of chert . 
Analys is shows that the . popularity of  quar t z i te dropped signif icantly over t ime , 
compensated for by a slight but s ignif icant  increase in the amount of quartz  and 
igneou s/metamorphic rocks used . There i s  a consis tent pattern of  raw material in 
relat ion to implement typ e :  points  tend to be made of  quartz ite and quartz , 
scraper s of  chert and axes of  igneous/metamorphic rocks , throughout . The high 
proport ion of bu tts  to t ip s  (Table  1 8 4 )  might suggest  that t ip s  broke of f out s ide 
the shelter , possib ly while the poin t s  were being used as sp ear heads , and that 
the res t of the spear was brought  back to Jimeri I for refurb i shment . 
There are three signif icant trends in tool-type distribu tion through time . 
There are increases in the relative proportions of  ( 1 )  unifac ial points  and ( 2 )  
quart z  points , and ( 3 )  o f  scrapers and end-s truck b lade s , whose  importance grows 
as that of points  decreases (Tables  1 34 , 1 3 5 ) . These trends will be discus sed in 
relat ion to o ther sites in the concluding chap ter . 
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5 metres 
2 
VIII EXCAVATIONS ON THE PLATEAU: JIMERI II 
THE S ITE 
(Figs 7 2 ,  7 3 ; Plate 24 ) 
Jimeri II  is a cave facing west  at  the foot of  the cliff  on the sou thea st 
side of the re-entrant containing Jimeri I and ab ou t 105  m due sou th of this  
( Fig . 44 ) . 
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The entrance of the cave lies a t  the base o f  the cliff , which is  abou t 1 0  m 
high at this point . The cave extends into the cliff  for .ab out 30  m in an eas terly 
direct ion and then turns north for an unknown dis tance . Two main chambers can be 
defined , separated by a dip in the roof approximately 7 m from the dripline at 
the entrance . The f loor is  sandy and flat , with several heap s of  sands tone blocks 
that have weathered off  the walls  and roof . There is  a sl ight build-up of sand 
against  the walls  and a small meandering depres sion in the centre of the floor . 
This  is  a seasonal watercourse , f illed with coarse  white sand , which can be  
traced from the rear of  the cave to the north s ide of  the entrance . 
The site was pointed ou t by Frank Gananggu who , recall ing how he had run 
from one chamb er to another as a child , marvelled at the rate at which the floor 
appeared to  him to have built up in the interval . Ac tually , it is unlikely that 
the deposit  had accumulated significantly in the 30 or so years involved and far 
more likely that Gananggu himself  had grown too tall to do the run without s toop­
ing . 
All the occupational debris  came from the f irst  chamber at the en�rance of  
the cave . This  area is shel tered by the  overhanging cliff  and shaded by a few 
tall trees growing near the entrance on the slope out s ide . The dripline is  
marked by small  p ebbles lining shallow rill s . The walls  of the  entrance are 
coloured by percolating iron-stained solut ions and there are abundant signs of 
case hardening and latt ice weather ing . Angular blocks o f  sands tone at the 
entrance were prob ab ly weathered o f f  the cliff . 
Plate 24 
Jimeri II : the site from 
northwest before exca· 
vation 
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Fig. 7 3  Jimeri II : site profiles 
0 4 metres 
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There were several s igns o f  human occupat ion . The wall s  and roof of  both 
chambers were black with soo t and rock painting s decorated the walls  of b o th . A 
few stone art i f  act s  and freshwater mus sel shell s  lay on the floor near the 
entrance , while two bone imp lements  were found in recesses  in the rock wall . 
EXCAVAT ION 
In October 1 964 I dug a test  hole in Square 2C to a dep th o f  50 cm but the 
y ield of  artifac t s  was so small that no further excavations were made then . In 
1 9 6 5  the same test  hole was extended to  a dep th of  1 00 cm and it  became apparent 
that there might be  two succes s ive industries in the deposit . As a resul t the 
cave was excavated for two and a half weeks  ( 23 . 9 . 65 - 1 1 . 1 0 . 65 )  by myself , J . P .  
White and two Aboriginal helper s , one o f  whom was Frank Gananggu . 
The sandy deposit  was removed in a series of sp i t s , generally 1 0  cm deep , 
which followed the slope of  the surface . A paint-scrap er and brush were u sed to 
remove the material and it was sieved through 0 . 25 in-mesh ( 6 . 35 mm) plas tic 
sieves . We did not record the exact position of  impl ement s  in this  depos i t , 
because experience at o ther sites  sugges ted that the extra t ime. spent was not 
warranted by the extra informat ion gained . 
The excavat ion covered about 2 1 . 5  m2 , less  than 10%  of the available  area 
mapped in Figure 7 2 .  
STRATIGRAPHY 
(Fig . 74 ;  Plate 2 5 )  
The depo�it  consisted largely of sand containing varying quantities  o f  
sandstone b lock s  and quartz  pebbles . It  was excavated until  s terile sand was 
reached at a maximum dep th of  1 35 cm below the surface in Squares l C  and l D  and 
a minimum dep th of 65 cm in Squares 6F and 6C . 
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The strat igraphy in the f ront and rear of the excavation , wes t  and eas t  of 
the east wall of Squares 2B -2G ( Fig . 7 2 ) varied to some extent . 
The Rear Deposit  
· The rear deposit  contained sand grading from very dark grey ( 1 0 YR 3 / 1 )  at  
the top to  yellowish-brown ( 1 0 YR 5/4 )  at the base . These colour changes were 
largely due to the varying amounts  of  charcoal in the deposit  and to the colour 
of the parent rock . The b asal sand was coarser and more compact than the sand 
above and contained small ferruginous aggregations , yellowish-brown ( 1 0  YR 5 / 6 )  
and reddish-yellow ( 7 . 5  Y R  6 / 6 )  in colour , which were probab ly precip itated by 
percolat ing iron-stained solution s . The pH of the sand was 5 . 5  throughou t .  
There were comparatively few rocks in this part of the deposit , though 
occas ional b locks  of sands tone occurred , which had apparently weathered of f the 
adj acent walls . There was a marked concentration of tiny rounded quartz  pebbles 
( approximately 0 . 5  cm in diameter ) lying about 50  cm b elow the surface , which 
suggest more intense water action in the cave at that s tage . 
The Front Deposit  
The front deposit  varied in colour and texture in the same way as the rear 
but had considerab ly more root disturbance and a markedly higher inc idence of 
sandstone b locks , angular rubb le and quartz pebbles throughout .  The rocks were 
concentrated in the lower levels , where they had probab ly weathered off  the walls 
. and roo f of  the cave entrance and the cliff  above and formed part of  the scree 
lying at the base of  the cliff  all round the re-entrant . 
Disturb ances 
Two disturb ances were no ted in the rear part of the excavat ion . 
One was a large steep ' pit ' in Square 2F , where i t  showed in the north and 
west  wall s .  The dis turbance extended from approximately 5 cm below the surface 
to the bot tom of  the excavat ion at 1 1 0 cm . It  was cut into greyish-brown sand 
( 1 0  YR 5 / 2 ) containing numerous b locks of sands tone and was filled with very dark 
greyish-b rown sand ( 1 0 YR 3 / 2-4 / 2 )  with a very high charcoal content . There were 
few rocks in the p i t  and although mo st  of them were distributed at random , several 
seemed to l ie against the s ides , as  though they had slipped in down the slope . 
The p i t  contained relatively large numbers of  stone artifacts  as well  as  
fragments o f  iron throughout .  S ince elsewhere iron was restric ted to the top 
10  cm of the excavated deposit  and since the pit  extended from just below the 
surface , it seems that it is a recent  feature , contemporary with a late occupat ion 
of the shel ter . The full extent of the disturb ance is unknown , for it was only 
exposed in one square and as a result  i t  is  diff icult  t o  explain its  origin . It  
may be a natural feature and on the  o ther hand it may have been dug by the  occu­
pants  of the shel ter . 
The very high inc idence of  stone artifac t s  in it could be due to  the fact 
that debris collec t s  in hollows of  this sort . The problem is that there were 
very few art ifacts  in the uppermo s t  levels  of  the site to  which the pit belongs . 
Unless  mos t  of  the stone artif act s  belonging to the latest occupation of  the site 
were deposi ted there , the conten t s  mu st have derived from all levels through 
which the features penetrated . I t  was diff icult to define the l imit s  of  this 
p i t  dur ing excavat ion . 
The other disturb ance was found in the adj acent Square 2E , where it  was 
visible in the west  wall . I t  i s  a shallow depress ion f illed with dark greyish­
brown sand , extending in dep th some 20 cm from about 1 0  cm b elow the surface . 
Its  purpose al so is unknown , but unlike the p i t  in Square 2F , it contained 
material similar to that found in adj acent level s  out side . 
Distribution of  Archaeological Material 
Organic remains such as  shells  and bone were restric ted largely to  the top 
1 0  cm of the deposit  in the excavated area , suggesting that the same weathering 
I I  
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Fig. 74 Jimeri II : excavation-cross sections ; 1 east wall Squares 3H-3B ;  2 south wall Squares 7C- 1 C  
Plate 25 Jimeri II : the completed excavation; scale in 20 c m  units 
1 95 
processes as those  invoked at Jimeri I have destroyed much of the organic res idue 
here also . . 
Some artifac t s  occurred throughout the deposit  and their sub sequent analy sis 
showed a markedly b imodal distribution . This .is  described in the sec tion on the 
distribution and density of flaked stone artifac t s  below ( c f . Fig . 7 5 ) . 
DIVISION OF THE DEPOS IT FOR ANALY S I S  
The b imodality of  artifact d i s tribut ion was u s e d  as the b a s i s  f o r  the analy­
tical divisions , there being no marked s trat igraphic changes in the deposit . 
Level I 
This contains material f rom the upper concentration of s tone artifacts  and 
coinc ides b roadly with the upper , dark grey sand . It was arb itrarily subdivided 
into an upp er ( la)  and a lower ( lb )  hal f . 
There are some comp l icat ions to b e  noted . 
1 .  Two squares are omitted from the analysis : Square 2C , which served as the 
trial trench ( see sect ion above on Excavation) and Square 2F , which con­
tained the maj or disturbance described under Excavation . Since it  was 
difficul t to define the l imi ts of  the pit , the contents  of  the ent ire 
square have been withheld . Note that the other disturbance ,  in Square 
2E , produced material so s imilar to that found in adj acent levels outside 
that its  content s were included with the rest for analysis . 
2 .  Square 3H is omitted from some analy ses and included in others .  This  
square is  tucked up  against  the  wall  of the cave under an overhang (Fig . 
7 2 )  and compared with mo st other squares of the excavat ion (Fig . 7 5 ) , 
Level I there is  rather shallow . I cannot with conf idence ascrib e  the 
material it contains  to either la or . lb .  Consequently Square 3H is 
included in analyses of Level I overall , but excluded from those  for 
which there is  a division into la and lb . 
Level II 
This is  the level between the two art ifact concentrations and coincides 
broadly with the zone of  t iny pebb les . 
Level III  
This level contains  material from the lower concentrat ion of  s tone art ifacts  
and corresponds broadly with the lower , yellowish-brown sand . 
Volumes of Level s  
The diff iculty here is  that there were more rocks in the front deposit  than 
in the rear . The volume of these rocks was no t calculated precisely in the 
field , so that the relevan t f igures in Table  1 3 7  should be interpreted broadly . 
The dep th mea svrement s  there represent  a generalised s tatement . 
Level 
I a  
I b  
I 
I I 
I I  I 
Total  I - I I I  
Vol ume 
(m 3 )  
4 . 0  
4 . 3  
8 . 3 1  8 . 6 2 
3 . 4  
6 . 4  
1 8 . 4  
1 omi ts Square 3H 
2 i nc l udes Square 3H 
Depth bel ow 
s urface 
( cm )  
0-50  
50-65  
65- 1 35 
Table 13 7 Jimeri II : volume of excavated 
deposit, by level 
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Integrity of Level s  
The integrity of  the three main levels  can b e  accep ted only i n  the mos t  
general of  terms . Though none of  the re-united p ieces of  broken art ifacts  gives 
evidence of  disturb ance of  the deposit  as  at some o ther sites , neverthele s s  the 
presence of a p iece of glass 45 cm b elow the surf  ace indicates some movement 
within the deposit  and between level s .  
DAT ING 
The results  of two dated charcoal samples  are given in Tab le 1 38 , which also 
indicate s their posit ion of collect ion ( see also Figs 74  and 7 5 ) . 
ANU-50 dates the appearance of  the later point/ scraper indus try , ANU- 1 8  the 
main dep o sition of the early indus try , which in Square 3B is in evidence some 
1 5  cm lower in the deposit . The relat ionship of these dates to those  at J imeri I 
has b een discu ssed in the dat ing sec tion of  Chap ter VII . 
The presence o f  European material s ,  described below ,  shows that Jimeri II  
was occupied into the  p eriod when these were entering the  region . The fact that 
the maj ority of them came from the top 1 0  cm of  the deposit  indicates that mo st  
of it  had accumulated by  this time . 
Depth bel ow 
s u rface 
Date Level Square/ s p i t ( cm )  Years BP 
ANU-50 l b  3E/4 29- 34 4770 ± 1 50 Table 1 3 8  Jimeri II: radiocarbon dates ANU- 1 8  I I  I 3B/ 7 60- 70 6650 ± 500 
ORGANIC REMAINS 
Shell 
Shell  was concentrated in the top 10  cm of  the deposit , though a few 
fragments  were found 4 5  cm below the surface in Square 3C toward s  the base of  
Level I .  There are two sp ecies present : Ve lesunio angasi ,  a freshwater mus sel , 
and Xanthome lon sphaeroideum , a land snail . The same spec ies occur at Jimeri I 
and carry the same imp licat ions . 
Bone 
There are 99 fragments  of bone , 89 of  which came from the top 15 cm of the 
deposit . They include two b andicoot mandib les (Isoodon macrourus ) ,  several 
macropod teeth , one f i sh ver teb ra and three crab claws of  Sesarma . Ten f ragment s  
were recovered b etween 4 0  and 8 5  cm below the surface . including one agamid 
mandible , two f ish verteb rae and one Sesarma claw . 
The range reflec ts local harvesting of  food , with the excep t ion of  mangrove 
crab s ,  who se c lo sest  source today is  in the es tuarine mud s  on the plains about 
3 2  km away . The precise position of the deepest  claw is not recorded , bu t it lay 
at leas t as  deep as the lowest  part of Level I .  I t  i s  therefore tempt ing to 
infer 4000 years of plateau/plain interac t ion , bu t the occurrence of a p iece of 
glass  at  this  dep th is evidence for some degree of pos t-depositional mixture . 
Plant Remains 
Five lump s o f  r e s in were recovered in the top 1 0  cm o f  the depo s i t . Two 
wooden st icks with cu t marks were found on the surface . 
EUROPEAN MATERIALS 
The following i tems were found : 34 beads , eight glass flakes , 1 06 gm of  iron 
flakes , one iron rod . and several p ieces of  p lastic , including the hand of  a doll . 
Mos t  of these artifac t s  came from the top 1 0  cm of  the deposit , though one p iece 
of  glass  was found 45 cm below the surface . 
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Fig. 7 5  Jimeri II : distribution of 2 1 ,638 waste flakes by  excavation square and level 
FLAKED STONE ARTIFACTS 
Distribut ion and Density 
797 
There are 22 �300 flaked stone artifac t s  under analysis , of  which 6 6 2  ( 3%)  
are  implements  and the  rest waste flakes . 
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The distribution of  waste flakes horizontally and vertically in the deposit  
�s p lotted by square and sp it  in Figure 7 5 ,  the number of  flakes  being shown on 
the vert ical axis of the bar graph s and the depth of spits  below datum on the 
hor izontal· axis . Where spits  were not 10 cm in depth , I have adjusted the 
figures to this standard . As already no ted in the sec t ion on Volumes of Levels ,  
the fact that I do not have prec ise f igures on the volume of  the rocks in the 
deposit , which were more numerous in the front than in the rear , means that 
Figure 7 5  can be interpreted only as  a broad measure of art ifact density . 
The diagram shows that where the deposit  is  deeper , at the front of  the 
cave , there is a b imodal distribution of  waste flakes , mos t  not iceable in Squares 
3E and 3F , and with many more flakes in the upper peak . · In the earlier of  the 
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two occupational phases represented by this b imodal distribut ion (Level  III )  
people deposited debris  mainly at the front  of  the cave , whereas the later occu­
pat ion ( Level I ) , besides  being more intensive , was more widespread . 
Table  1 39 emphasises the more intensive nature of  the Level I occupation 
( in terms of f laked stone artifac t s  as a whole ) , while Tab le 1 4 0  shows waste  
flakes to  be  more abundant and more densely distributed in Level lb than Level 
la . 
Level 
I 
I I  
I I  I 
Total 
Nos 
1 8 , 808 
795 
2 , 697  
22  , 300 
Dens i ty/m3 
2 , 1 87 
2 34 
421  
l , 2 1 2 
Level  
Ia 
I b  
Total 
Nos Den s i ty/ 
m 3  
6 ,428 l , 607 
l l  , 59 1  2 , 677  
1 8 , 0 1 9 2 ' 1 68 
Table 1 39 Jimeri II : number and 
density of flaked stone 
artifacts, by level 
Note : ma ter i a l  from Square 3H 
omi tted ( see secti on  on 
Di v i s i on of  the depos i t  for 
ana l yses ) 
Raw Materials . 
Table 1 4 0  Jimeri II : number and 
density of waste flakes 
in Levels la and lb . 
As at Jimeri I ,  artifac t s  were made of  quart z i te , quartz , chert and igneou s/ 
metamorphic rocks , but no l imonite artifac t s  occur , possibly b ecau se l imonite was 
no t immediately ava ilab l e  as  it  was at  Jimeri  I .  Table  14 1 shows a h ighly 
s ignif icant  drop in relative importance of  quartz  coupled with a rise in that of 
quar t z i te over t ime (X2  = >2000 ) , as well as a pronounced drop in the proportional 
represen tat ion of igneous /metamorphic rocks in Level I .  The proportions o f  
different  rocks in Level I corresponds mo st  elosely with those  found throughou t 
a similar cultural horizon at Jimeri I ( and espec ially the lates t  level there ) . 
Tab le 1 4 2  shows a slight decrease in the density of  quartz ite over t ime and a 
corresponding increase in quar tz and igneous/metamorphic rocks . Precisely the 
same trend was observed in the similar industry at Jimeri I and it reinforces the 
suggest ion that the indu stries were p robab ly made by the same people at the same 
time . 
Raw materi a l  ( % )  
I g neous / 
Level  Quartz i te Qua rtz Chert metamorph i c  Nos 
I 62 . 3  1 6 . 4  1 8 . 8  2 . 5  1 8 , 808 
I I 4 l .  5 2 5 . 2  2 1 . 9  l l  . 4  795 
I I I  29 . 8  38 . 9  1 4 . 9  1 6 . 4  2 , 697 
Ove ra l l 57 . 6  1 9 . 4  1 8 . 5  4 . 5  22 , 300 
Table 1 4 1  Jimeri II : percentage o f  flaked stone artifacts 
of different raw materials, by level 
Raw ma teri a l  ( % )  
I gneous/  
Level Quartz i te Qua rtz Chert metamo rph i c  Nos 
I a  62 . 3  2 1 . 4  1 7 . 5  3 .  l 6 , 428 
I b  65 . 4  1 4 . 2  1 8 .  l 2 . 3  l l , 59 1  
Note : materi a l  from Square 3 H  omi tted ( see sect i on on 
Di v i s i on of the depos i t  for ana l ys i s )  
Table 142  Jimeri II : percentage distribution of waste 
flakes of different raw materials through Level I 
The rat io of was te flakes to implements  (Table  1 4 3 )  reflects  minimum ratios 
since so many implements are broken . It appears that s tone was knapped in the 
site at all s tages of occupation and that the ratio of implements  to waste  flakes 
remained fairly cons tant throughou t .  In all three levels  there is a markedly 
high rat io of chert implement s  to was te flakes in contrast  to the low ratio of 
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quartz  and igneous/metamorphic tool s to  was te , which suggests  a relatively frugal 
use of chert . There is a broad resemb lance between the ratios in Level I and 
tho se found at Jimeri I ,  the main difference between the two sites  being that 
there are proport ionally more was te flakes per tool at Jimeri  II . 
Raw ma ter i a l  ( % )  
I g neous / 
Level Qua rtz i te Qua rtz Chert metamorph i c  Overa l l  
I 46 76 1 2  1 1 9 32 
I I  46 66 1 5  29 32 
I I  I 46 1 1 5  1 2  87 41 
Table 143  Jimeri II : number of waste flakes per  implement 
for different raw materials, by level 
Size of Waste  Flakes 
A samp le consisting of  all the waste flakes in Square 3F was taken (Tab le 
1 4 4 ) . There are signif icantly more large flakes in Level I I I , as opposed to 
signif icantly more tiny ones , 0 . 1 25 -0 . 25 in ( 3 . 1 7 5-6 . 35 mm) , in Level I ,  and in 
addit ion there are proport ionally more of these tiny flakes in Level I than were 
noted in Jimeri I .  Given that the s ieves of the same size were used at both 
sites , this  may point to more intensive secondary retouch at Jimeri II , an 
in ference supported by the signif icantly higher waste flake / implement ratio s here 
(Table  1 4 3 )  than at Jimeri I (Table  7 3 ) . 
Was te fl akes  ( % )  
S i ze c l asses  i n  i n .  ( fllll ) 
0 . 75 0 . 50-0 . 75 0 . 25-0 . 50 0 . 1 25-0 . 25 
Level ( 1 9 . 0 5 )  ( 1 2 . 70- 1 9 . 0 5 )  ( 6 . 35- 1 2 . 70 )  ( 3 .  1 75-6 . 35 ) Tota l nos 
I 0 . 7  8 . 3 44 . 9  46 . l 871  
I I 9 . 8  36 . 6  31 . 7 2 1 . 9  4 1  
I I I  7 . 6  24 . 6  50 . 0  1 7  . 8  672  
Table 144 Jimeri II : percentage of waste flakes of different size classes, 
by level 
LEVEL I :  FLAKED STONE IMPLEMENTS 
There are 574  implements , as  set out in Tables  1 74 and 1 7 5 .  Their analysis 
is  abbreviated compared to that done on the artifac t s  from J imeri I .  The salient 
feature s that emerged in that analy sis  are tested here . 
General 
POINTS 
( Fig s 7 6 , 7 7 )  
There are 1 8 7  intact and broken points , 2 1  o f  which are intac t ,  though two 
of them had broken in antiqu ity and were re-uni ted during analysis . Bu tts  out­
number t ip s , wi th tip / butt  ratio s  of 1 : 6 and 1 : 1  reminiscent of  those at  Jimeri  
I (Tab le 1 8 4 ) . It should be no ted that Kamminga ' s  f igures ( 1 9 78 : 333 , 338 )  for 
unifacial and bifacial bu tt/ tip rat io s  do no t agree with mine . 
Raw materi a l  
Quartz i te Quartz Chert 
Nos % Nos % Nos % Tota l 
Poi nts 1 8  86 . 0  3 1 4 . 0  2 1  
Butts 57  80 . 3  6 8 . 5 8 1 1 .  3 71  
Ti ps 49 89 . 2  3 5 . 4  3 5 . 4  55  
Shafts 33 82 . 5  3 7 . 5  4 1 0 . 0  40 TaGle 145  Jimeri II, Level I :  number of  points 
Total  1 5 7 84 1 2  6 . 4  1 8  9 . 6  1 87 of different raw materials 
200 
Raw Material s 
0 2 3 4 
a 6F/2- 1 , quartzite, cu rved base, bifacia l  retouch, Level l a  
b 20/4- 1 , quartzite, cu rved base, bifacial retouch, Level I b 
c 6C/3, chert, curved base, b ifacia l  retouch, Leve l  l a  
5 cm 
d 4 F/1 - 1 ,  quartzite, curved base, end-struck, u nifacial retouch, Level l a  
e 4C/4, quartzite, square base, end-struck, u n ifacia l  retouch, Level l b  
f 6G/3, quartzite, asy mmetr ica l  base, b ifacia l  retouch, Level l a  
Fig. 7 6  Jimeri II : intact stone points from Level I 
Mo s t  of  the collect ion ( 8 4 % )  i s  quar t z i te ( Tab le 1 4 5 ) , in contras t  to the 
63% at J imer i I .  Thu s it  i s  hardly surprising that we do no t f ind the variat ion 
in the use of raw materials here that is characteris tic of Jimeri I .  
PO INT S : MORPHOLOGY 
Posi tion of  Striking Platform 
Table  1 4 6  shows that one-third of the points and one-tenth o f  the but t s  were 
made on end-s truck f lakes . Of  these , f ive in each group show f laking of  the 
d 
� 
0 2 3 4 
a-c butts; 3B/4- 1 , quartzite, cu rved base, bifacial retouch, Leve l  l b  
6 F/2-3, quartz, square base, bifacia l  retouch, Level l a 1 
4 F/3- 1 , chert, asymmetrical base, bifacial retouch, Level l b  
5 cm 
d-g t ips; 6C/4-4, quartzite, sl ightly convex sides, b ifacia l  retouch, Level l b  
7C/4-6, quartz ite, serrated edges, convex sides, bifacial retouch, Leve l l a  
3F/3-4, quartzite, concave s ides, bifacial retouch, Level l b  
3B/4-9, quartz ite, convex sides, bifacial retouch , Leve l l b  . 
Fig. 7 7  Jimeri II : tips an d  butts o f  broken stone points from Level I 
dorsal surf ace at the s triking platform preparatory to the removal of  the main 
flake . 
End-s truck S i de-struck I n v i s i b l e 
Nos % Nos % Nos % Tota 1 
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Poi nts 
Butts 
7 33 . 3 
7 1 0 . 0  
1 4  66 . 6  
6 4  90 . 0  
2 1  
71 
Table 146 Jimeri I I ,  Level I :  position of striking 
platform on points 
Shape and S ize  
When correlated with B/L rat io , the leng th of  points resemb les  that o f  the 
Jimeri  I series ( cf . Fig . 53 ) , except for the fact that two of the Jimeri II  
series are  longer than any found there . The broken rej oined p ieces also resemble 
their counterpart s  at Jimeri I in b eing longer and more slender than the great 
bulk of  the other points . 
Breakage Patterns : Bu t t s  
Bu tt lengths are analysed in terms of  the larger Jimeri I series of  intac t 
points in Table  1 4 7 . When compared with the resul ts from Jimeri I in Tab le 79 , 
the data support both similar ity , in that mo st specimens fractured nearer the 
t ip than the base , and var iat ion , in the ab sence of  a b imodal pattern of breakage 
at Jimeri I I . 
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J i me ri I I  J i meri I 
Rati o B utts ( % )  I n tact poi nts  ( % )  
range B8/B B l/B  B5/B B 7/B B2/B 
1 0- 1 9  1 6 . 9  
20-29 1 1 .  3 2 . 0 
30- 39 9 . 9  26 . 8  
40-49 1 4 .  l 40 . 4  
50-59 1 9 . 7  2 3 .  l 1 5 . 4  
60-69 1 6 . 9  7 . 7 30 . 8  
70- 79 5 . 6  38 . 4  1 1 . 6 3 . 8  
80- 89 2 . 8  1 5 . 4  2 5 . 0  1 7 . 3  Table 147  Jimeri II, Level I :  comparison of  
90-99 2 . 8  5 7 . 6  63 . 5  broken-off butts and Jimeri I 
1 00- 1 09 5 . 8  1 5 . 4  iritact points, by various breadth 
Tota l nos 7 1  52  52 52  52 ratios 
Breakage Patterns : Tip s  
The point a t  which t ip s  broke o f f  i s  assessed b y  comparing their length 
( L3 ; see Fig . SS )  with that of intact points of the larger Jimeri I series taken 
at part icular position s down the leng th axis  (Tab le 1 4 8 ) . The resemb lance 
between the two series is evident in the comparison o f  Tab le 148 with Tab le 8 2 : 
t ip s  apparently broke o f f  up to three-f ifths of  the dis tance from t ip to base  and 
there are very few t ip s  which broke off  at the uppermos t  one-f if�h of the point . 
J i meri  I I  J i meri  I 
Length i n  Ti ps ( % )  I ntact . po i nts ( % )  
cm L 3  1 / 5 2/5  3/5  
0 , 50 -0 . 99 5 . 4  78 . 9  
1 . 00- 1 . 49 27 . 3  1 9 . 2  40 . 3  
1 . 50- 1 . 99 2 3 . 7 1 . 9 38 . 5  1 5 . 4  
2 . 00-2 . 49 1 2 . 7  1 3 . 5  40 . 3  
2 . 50- 2 . 99 1 6 . 4  5 . 8  2 3 . 2 
3 . 00- 3 . 49 9 . 1  1 . 9 9 . 6  
Table 148 J imeri II ,  Level I :  comparison 3. 50- 3 . 99 5 . 4  5 . 8  
4 . 00-4 . 49 3 . 8  o f  broken-off tips an d  Jimeri I 
4 . 50-4 . 99 1 . 9 intact points, by various length 
Tota l nos 55 52 52  52  classes 
Shape of Cross-section 
Mo st points  are lent icular-sec t ioned and there are less  domed cro ss-sec t ions 
than at Jimeri I (Table  149 ) . 
Poi nts  
Butts  
T i ps 
Total  
Shap e of Base 
Cros s - secti on 
I sosce l es I rregu l a r  
tri angl e tri ang l e Lenti cu l a r  Domed 
Nos % Nos % Nos % Nos % 
2 9 . 5  2 9 . 5  1 3  6 1 . 9  4 1 9 .  l 
5 3  74 . 6  1 8  2 5 . 4  
4 7 . 3  2 3 . 6  36 65 . 5  1 3  2 3 . 6  
6 4 1 02 35 
Table 149 Jimeri II, Level I :  cross-section of points 
Tota l 
2 1  
7 1  
5 5  
1 47 
Mos t  bases are curved ( Tab le l SO)  bu t at  J imeri I I , in contrast  to Jimeri I ,  
curved-based points/butts  are not more triangular in overall shape ( i . e .  L l / 3  
<24 ) than those with other forms o f  base ( Tab le l S l ) . Correlation between raw 
material and base shap e is  no t strong here , because  this  series is  les�  var ied 
than the Jimeri I one . There are no intac t quart z  points ; of  the f ive square­
based bu t t s , three are made o f  quartz .  Five of  the 14 end-s truck bu tts  have 
square bases  and the rest  display a variety of shapes . The analysis  of  bu tts  
shows that curved-based points  are thinner than square-based ones (Tab le 1 S2 )  and 
that they are overwhelmingly lent icular in cro s s-sect ion (Table 1 S3 ) . 
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Curved Square Poi nted As symetri cal  
Nos % Nos % Nos % Nos % Table 1 50 
Po i nts 1 4  66 . 6  4 1 9 .  1 3 1 4 . 3  
Butts 55 7 7 . 5 5 7 . 0  1 1  1 5 . 5  Jimeri II, Level I :  
Total 69 75 9 9 . 8  1 4  1 5 . 2  base shape of points 
L l / B  Base s hape ( % )  
ra t i o Cu rved Squa re Asyrrmetri cal  Overa 1 1  
Poi nts  
1 5 -24 1 4 . 3  25 . 0  1 4 . 3  
2 5 - 34 7 . 2  33 . 3 9 . 5  
35-44 1 4 . 3  25 . 0  1 4 . 3  
45-54 2 1 . 4  33 . 3 1 9 .  1 
55-64 28 . 5  1 9 .  1 
6 5 - 74 33 . 3 4 . 7  
75-84 1 4 . 3  2 5 . 0  1 4 . 3  
< 1 00 2 5 . 0  4 . 7  
Total nos 1 4  4 3 2 1  
Butts 
1 5-24 7 . 3 20 . 0  7 . 0  
2 5 - 34 2 7 . 3 20 . 0  1 8 . 2  2 5 . 4  
35-44 20 . 0  20 . 0  1 8 . 2  1 9 . 7  
45-54  1 2 . 7  36 . 3  1 5 . 5  Table 1 5 1  
55-64  1 2 . 7  20 . 0  1 1 . 3 
6 5 - 74 1 2 . 7  20 , 0  9 .  1 1 2 . 7  Jimeri II, Level I :  percentage of various 
75-84 1 . 8 1 8 . 2  4 . 2  
85-94 5 . 5  
Tota l  nos 55  5 1 1  
Base s h ape ( % )  
( T/B ) xl OO Curved Square Asyrrmetri ca l  
20-29 29 . l 
30- 39 54 . 6  60 . 0  72 . 8  
40-49 1 2 . 7  40 . 0  27 . 2  
50-59 3 . 6  
Total nos 55 5 1 1  
Base s hape ( % )  
Cross-sect i on 
Lens 
Cu rved Squa re Asyrrmetri ea 1 
45 . 5  
54 . 5  Dome 
Tota l  nos 
Shape of  T ip 
81 . 8  60 . 0  
1 8 . 2  40 . 0  
55  5 1 1  
classes of base shape on (i) intact points 
4 . 2  an d  (ii) broken-off butts, by a length/ 
7 1  breadth ratio 
Table 1 52 
Jimeri II, Level I :  relationship of 
base shape and thickness/breadth 
ratio of butts of broken points 
Table 1 53 
Jimeri II, Level I :  relationship of base 
shape and cross-section of butts of 
broken points 
The t ip s  of intac t points have convex sides and analy sis  of the broken 
series , as at Jimer i I ( cf . F ig . S S ) , shows that mo st  tip s  are convex-sided too . 
There are s lightly more squat tip s  at Jimeri I (L3/B3 <80)  and a slight tendency 
towards greater convexi ty at Jimer i II (B4/B3  = S0-60) . There is no indicat ion 
here that squat ter t ip s  have s traighter sides , as was inferred at Jimeri I .  
Conclu sion 
This is' a more uniform collec t ion than that from Jimeri I and clearly the 
variab ility there aro se largely from the greater number of end-struck points  made 
of quartz . Analy sis  of  secondary modif ication supports  this finding . 
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POINTS : RETOUCH AND UTILISATION 
Shape of Retouched Edges 
Points , but t s  and tip s  are retouched to produce s traight  or convex edges . 
A s ingle tip ( F ig . 7 7e)  has a serrated edge . Viewed s ide-on , edges are s traight , 
excep t for a single S-shaped side on one point . 
Retouch 
As at  J imeri I ,  both b ifac ial and unifacial retouch occur . Their incidence 
and relationship with o ther features are set ou t in Tab les  1 54 - 1 58 . The mo s t  
striking feature of  the analysis  is the relative uniformity of  the collection , 
as oppo sed to that at Jimeri I ,  due to the fac t  that unifacial points  cons titute 
only 9 %  of  the series as  oppo sed to 30%  at J imeri I ( c f . Tab les  154 and 9 6 ) . 
Retouch 
B i fac i a l  U n i  fac i a l  
Nos % Nos % Tota l 
Poi nts 1 7  81 . 0  4 1 9 . 0  2 1  
Butts 65 9 1 . 5  6 8 . 5  7 1  
T i p s  49 88 . 7  6 1 1 .  3 5 5  
Sha fts 39 93 . 5  l 2 . 5  40 
Total  1 70 9 1 . 0  1 7  9 . 0  1 87 
Retouch 
B i  fac i a l  
U n i  fac i  a 1 
po i nts  
butts 
ti ps  
s hafts 
poi nts  
butts 
t i ps 
Raw ma teri a l s 
Qua rtz i te Quartz 
82 . 3  
84 . 7 3 . l 
89 . 8  6 . 1  
84 . 6  7 . 7  
1 00 . 0  
33 . 3  66 . 7  
83 . 3  
( % )  
Chert Nos 
1 7 . 7 1 7  
1 2 . 3  6 5  
4 .  1 49 
7 . •  7 39 
4 
6 
1 6 . 7  6 
Table 1 54 Jimeri II, Level I :  number s hafts 1 00 . 0  l 
of points with bifacial and 
with unifacial retouch Table 1 55 Jimeri II, Level I :  relationship of retouch and raw material of points 
Base shape ( % )  
Retouch Curved Square Assymetri  ea 1 Nos 
B i  fac i a l  po i nts 82 . 3  1 1 . 8 5 . 9  1 7  
b utts 81 . 5  6 . 2  1 2 . 3  6 5  
Un i fac i  a 1 po i n ts 50 . 0  50 . 0  4 
butts 33 . 4  1 6 . 6  50 . 0  6 
Table 1 56 Jimeri II, Level I :  relationship of retouch and 
base shape of points 
Cros s -sect i on ( % )  
I sosce l es I rregul a r  
P l a tform ( % )  Total  
Retouch End-s truck  nos  
B i faci a l  po i nts 1 7 . 7 1 7  
b utts 4 . 6  6 5  
U n i  fac i a l  poi n ts 1 00 . 0  4 
b utts 66 . 7  6 
Table 1 57 Jimeri II, Level I :  relationship 
of retouch and position of 
striking platform of points 
Retouch tri angl e tri ang l e Lenti cu l ar  Dome d  Nos 
B i fac i a l  poi nts 5 . 9  76 . 4  1 7 . 7 1 7  
b utts 81 . 5  1 8 . 5  6 5  
t i ps  4 . 1  2 . 0  73 . 5  20 . 4  49 
Un i fac i  a 1 poi nts 2 5 . 0  50 . 0  2 5 . 0  4 
bu tts 1 00 . 0  6 
ti ps 33 . 3 1 6 . 7  50 . 0  6 
Table 1 58 Jimeri II, Level I :  relationship of retouch and cross-section of 
points 
Util i sation 
The only use-wear recognised was a small  amount on a few butt s . Its  relative 
pauc ity may well be l inked to the preponderance o f  quar t z i te , which does not 
reveal use-wear as clearly as  f iner-grained rocks . 
POINT S : CONCLUSION 
The J imeri II points  are more uniform than those from Jimeri  I ,  being largely 
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made o f  quar t z i te , with b ifac ial retouch , curved bases and lenticular cro s s­
sections ( cf . Tab le 1 5 9 ) . They are restr icted to Level I ,  . with the excep tion of 
a single t ip in Level II , and within Level I they disp lay a uniform distribut ion 
pattern with no signif icant changes in the proport ion of unifacial and b ifac ial 
forms (Tables  1 6 0  and 1 6 1 ) . 
No . of s hared characteri st i cs Table 1 59 
Butts 
Nos ( % )  
4 3 2 
37 ( 56 . 9 )  1 9  ( 29 . 2 )  7 ( 1 0 . 8 )  
l 
2 ( 3 . 1 ) 
Tota l 
6 5  Jimeri II, Level I :  incidence of shared characteristics for bifacially retouched 
butts of broken points 
Le ve l  
l a  
l b  
Po i nts 
I ntact Butts T i ps 
1 2  32 29 
9 39 25  
Tota l 
Shafts nos 
1 5  88 
2 5  98  
Dens i ty/m3 
22  
2 3  
Table 160  
Note : o n e  b i fac i a l  ti p from Squa re 3 H  omi tted ( see secti on 
on Di v i s i on of the depos i t fo r ana l ys i s )  
Jimeri II, Level I :  distribution and 
density of points through Level I 
Level 
l a  
l b  
Total 
Note : 
Bi fac i a l  poi nts Un i  fac i a l  po i nts Tota l 
Nos % Nos % nos 
78 88 . 5  1 0  1 1 . 5 88 
Table 1 6 1  9 1  9 2 . 9  7 7 .  l 98 
1 69 1 00 . 0  1 7  1 00 . 0  1 86 Jimeri II, Level I :  percentage distribution 
one b i fac i a l  t i p from Squa re 3H omi tted ( s ee of bifacially and of unifacially retouched 
points through Level I sect ion  on Di v i s i on o f  the depos i t  for 
ana l ys i s )  
UNFINI SHED POINTS 
(Fig . 7 8 )  
These are two quartzite p ieces . The f i r s t  ( 6G/4 - l ) , a unifac ially worked 
flake with one end fashioned in to a t ip , is very s imilar to the �pecimens from 
Jimeri I .  The second p iece ( Fig . 7 8 )  is  bifacially worked at one end into a 
curved bu tt . The o ther end is  thicker and' l:.eavily step -flaked on one surface , 
suggesting that it had not yet been reduced enough to fashion the tip . In 
analys ing the unf inished points  at Jimeri I ,  I suggested that the t ip s  may have 
been fashioned f irst , but this sp ecimen suggests  that this was not always the 
case . 
01=:1 ===:l==±f ==T cm 
Fig. 7 8  Jimeri II : unfinished point, quartzite; Level la, 6C/3·5 
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d 
� 
0 2 3 4 5 cm 
a 6C/3-20, chert, u n ifacia l  and bifacia l  retouch , Level l a  
b 6G/5- 1 6, chert, s ide-struck, un i facial  and b ifacia l  retouch, Level l b  
c 6G/5- 1 2, quartzite, u n ifacia l  and b ifacia l  retouch , Level l b  
d 6G/6-4, chert, end-struck, u n ifacial and bifacia l  retouch, Level l b  
e 6C/3-21 , chert, u n ifacia l  retouch, Level l a  
f 7C/4- 1 0, chert, u n ifacia l  retouch , Level l a  
g 3G/4- 1 0, chert, end-struck, u n ifacia l  a n d  bifacial retouch, Level  l b  
h 3G/2- 1 ,  quartzite, r ight-angled cross section, Level l a  
Fig. 7 9  Jimeri I I :  intact stone scrapers from Level I 
c 
General 
SCRAPERS 
(Fig . 7 9 )  
There are 6 0  scrape�s in the analysed as semb lage . Forty-seven broken 
scrapers  are dealt with separately . 
Raw Mater ial s 
Mo st  scrap er s  ar� made of chert , as at  Jimeri  I ( Tab le 1 6 2 ) . 
Scrapers 
Nos ( % )  
Raw materi a l  
Quartzi te Qua rtz 
3 ( 5 . 0 )  1 ( 1 . 7 )  
Chert 
56 ( 9 3 . 3 )  
Tota l 
60 
Table 1 6 2  
Jimeri II , Level I :  number o f  scrapers of 
different raw materials 
SCRAPERS : MORPHOLOGY 
Position of Striking Platform 
2 0 7  
There are fewer scrapers made o n  flakes than at Jimeri I and b a s e  and top 
can be distinguished in only 20% of  the cases (Table 1 6 3 ) . Only three scrapers , 
one made on an end-s truck flake and the other two on side-struck f lakes , have 
retouch on the dorsal surface s truck from the main platform before the detachment 
of the flake . 
Scrapers 
Nos ( % )  
End- s truck S i de-s t ruck I n v i s i b l e  Tota l 
1 2  ( 20 . 0 )  8 ( 1 3 . 3 ) 40 ( 66 . 7 ) 60 
Table 1 63 Jimeri II, Level I :  position of striking 
platform on scrapers 
Size and Shape 
Analy sis  of  leng ths (Tab le 1 6 4 )  shows that smaller scrapers are somewhat 
more prominent than at Jimeri I ,  but B/L ratios ( Table 1 6 5 ) , shapes  ( Tab le 1 66 )  
and T / B  rat ios (Tab le 1 6 7 )  all indicate strong similar ity with the Jimeri I 
series . The range of  cro s s-sections (Table  1 6 8 )  al so parallels Jimeri I ,  ' though 
there are sl ightly more domed and lenticular-sectioned scrapers at Jimeri I I . 
All side-struck scrapers have trapezoidal sect ions , in contrast  to the rhomboid 
cros s- sec t ions of  tula adzes . 
One implement ( F ig . 79h) has a sect ion shaped like a right-angled triangle 
and in this particular respect it  resemb le s  an elouera and also certain Oenpelli 
polished flakes . It  i s  oval in plan with s teep bifacial retouch along one edge 
but carries no character is tic use-polish . 
Conclu sion 
Most  scrapers are small ,  made of chert and somewhat oval in shape . None of  
them conforms to the  def inition of a tula or burren adz e , but  one conf orms in 
cros s- sec tion to the definition of an elouera . 
Length i n  cm % 
2 . 00- 2 . 49 2 3 . 4  
2 . 50-2 . 99 35 . 0  
3 . 00- 3 . 49 1 8 . 3  
3 . 50- 3 . 99 1 6 . 7  
4 . 00-4 . 49 3 . 3 
4 . 50- 4 . 99 3 . 3  
Total nos 60 
Table 1 64 Jimeri II, Level I :  
length of  scrapers 
( B/ L ) xl OO % 
20-29 
30- 39 
40-49 
50-59 
60-69 
70- 79 
80-89 
90-99 
Tota l nos 
1 .  7 
1 1 . 6 
2 3 . 4  
33 . 3  
1 5 . 0  
1 0 . 0  
3 . 3  
1 .  7 
60 
Table 1 6 5  Jimeri II, Level I :  
breadth/length ratios 
of scrapers 
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Shapes % 
Wa i s ted  3 . 3  
F l a red  } 
Convergent 26 • 7  
Ova l  70 . 0  
Total nos 60 
Table 1 6 6  Jimeri II, Level I :  
shape o f  scrapers 
C ross -secti on 
I s o s ce l es tri angl e 
I rregul ar  tri angl e 
Ri ght-angl ed  tri angl e 
Trape z i um 
Para 1 1 e 1 ogram 
Lenti cu l a r  
Domed 
Tota l 
Nos % 
1 0  1 6 . 7  
4 6 . 7  
1 l .  7 
8 1 3 . 3 
8 1 3 . 3  
7 1 1 .  7 
22  36 . 6  
60  
( T/B ) xl OO % 
20-29 1 6 . 7  
30- 39 2 1 . 6  
40-49 2 3 . 4  
50-59 25 . 0  
60-69 8 . 3 
70- 79 3 . 3 Table 1 6 7  Jimeri II, Level I :  
80-89 l .  7 thickness/breadth 
Tota l nos 60 ratios of scrapers 
Table 1 68 Jimeri II, Level I :  cross-section 
of scrapers 
SCRAPERS : RETOUCH AND UTILI SATION 
Retouch 
All scrapers are unifac ially retouched and mos t  of this retouch is visib le 
on the dor sal surface of  the implement . Seven are unifac ially worked on both 
dorsal and ventral surfaces . 
The main forms of  unifac ial working are scalar and s tep flaking . These 
forms often occur together on a mul t ip le edge and they vary in terms of  shape 
and angle in the same way as they do in the J imeri I ser ies . 
Only 1 0  scraper s ( 1 6 . 7% )  are b ifacially worked as  oppo sed to  2 5 %  at Jimeri 
I ,  but the two series are similar in that the chief f orm of  b i fac ial  retouch is  
non-al ternate flaking , where step flakes are detached on the inverse surface . 
Utilisation 
Discrete lengths of utilisation occur , with unifac ial use-wear predominat ing 
on fairly acute-angled edges . Use-wear also occurs in direct association with 
retouch and a visual inspec tion suggests  that step -f laked edges show signs o f  
chattering , while edges with scalar retouch generally have unifac ial use-wear . 
SCRAPERS : DISTRIBUTION 
Scraper s are evenly distribu ted in Level s  la and lb (Tables  1 74 ,  1 7 5 ) , and 
b ifacially worked ones are evenly distributed too . The only trend is  that 
scrapers with vi sible  platforms are more common in Level lb , where they number 
1 4  out of  30 ( 4 6 . 7% )  as opposed to the 6 out of 30 ( 20% )  in Level la . 
BROKEN SCRAPERS 
( Fig . 80 )  
There are 4 7  broken scraper s ,  o f  which three ( 6 .4% )  are ma de o f  quar t z i te 
and 44 ( 9 3 . 6% )  of  chert . Seven scrapers are made on . end-struck f lake s  who se 
distal end has broken off and the res t are fragment s  o f  the ends and sha f t s  of 
implements . The relatively low proportion of  obviou sly end-s truck f lake s  
parallels that amongs t  the intact scrapers in this deposit , which d if fers  in 
this  resp ect from Jimeri I .  
The fragments  are generally unifacially retouched with s tep and scalar 
flaking . Bifacial retouch , which is rare , is  predominantly of  the non-alternate 
0 3 cm l===:±==::::::l::==::l 2 
a 1 D/5- 1 8, u n ifacia l  retouch on a l ternate su rfaces, with a short length of bifacial retouch , Level l b  
b 1 D/5- 1 6, u n ifacia l  retouch with a short length of u n ifacia l  u se-wear o n  opposite face, Level I b 
c 6F/5-7, u n ifacia l  retouch, Leve l l b  
Fig. 80  Jimeri I I :  three broken scrapers from Level I, all of chert 
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form , where s tep flake s are removed off  the inverse surface . Utilisation occurs 
alone and in association wi th retouch . 
OTHER FLAKED STONE IMPLEMENTS 
Bifac ial Oval s ( Fig . 8 1 )  
There are four b ifac ial oval s , one o f  quartz ite , one o f  quartz  and two of  
chert . They range in leng th from 2 . 5  to 3 . 7  cm and are  retouched alternately and 
non-alternately by the removal of  scalar flakes . 
Fabricators 
0 2 3 cm 
a 1 D/5-3, quartz, Level I b ;  b 6C/4, quartzite, Leve l l b  
Fig. 8 1  Jimeri II : two bifacial ovals from Level I 
There are 20 p ieces , two of  quartzite , two of  quart z  and the rest  of  chert . 
Except for two end-s truck flakes , all are irregular flakes and lump s . They range 
between 1 . 7 and 3 . 7  cm in length and from rectangular to  squarish in shape . All 
are worked at one or both ends , as  opposed to scrapers which are invariab ly worked 
on the sides (Tab le 1 69 ) . Mo st  edge s are straight (Table 1 7 0) . Whatever the 
retouch , all tools show bruising (Table 1 7 1 )  and the series as a whole is similar 
to that at Jimeri I .  
Broken Fabricators 
There are two of  the se , one o f  quartz ite and the o ther of quartz . Both come 
from Level lb . 
2 1 0  
Edges 
S i de 
End 
Tota l 
Edges 
S i de 
End 
Total 
Edges ( nos ) 
l s i de + 
I mpl ements l end 2 ends l s i de l end Tota l 
Nos ( % )  l ( 5 . 0 )  l ( 5 . 0 )  3 ( 1 5 . 0 )  1 5  ( 75 . 0 )  20 
Table 1 69 Jimeri II, Level I :  position of retouch on fabricators 
Sha pes  ( nos ) 
Concave Stra i ght Wavy Tota l 
l 3 4 
6 1 0  2 1 8  
7 1 3  2 2 2  
Retouch and/or use-wear ( nos ) 
Retouched Bru i sed  and  B ru i sed  
on l y  retouched o n l y  
l 2 l 
1 1  7 
1 3  8 
Table 1 70 
Jimeri II, Level I :  shape of retouched 
edges on fabricators, viewed end-on 
Total 
4 
1 8  
2 2  
Table 1 7 1  
Jimeri II, Level I :  retouch and bruising on 
sides and ends of fabricators 
End-s truck Quartzite Blade ( Fig . 8 2 )  
The f igured specimen is  the only one o f  this clas s . I t  is  5 . 7  x 6 . 7  x 
2 . 4  cm and rectangular in shape . The base is  retouched on the dorsal surface 
with flake s struck off  the striking p latform before or after the f lake was 
detached . 
The f lake is  unifac ially retouched on both sides and along the tip . Both 
sides are retouched with sc.alar flaking on the dorsal surface for one-f if th of 
the distance along the length axis  from the base and on the ventral surface for 
the remaining four-f ifths . The tip is retouched on the dorsal surface with 
scalar flaking and is  bruised almos t  as  though it had been used as  a hammer .  
0 2 3 4 5 cm 
Fig. 82  Jimeri I I :  end-struck quartzite blade, unifacially retouched; Level la, 6C/2- l  
0 2 3 cm 
Fig. 83  Jimeri II : broken end-struck quartzite blade, mainly unifacially retouched; 
Level la, 3G/3- 1 
Broken End-struck Quartzite Blades ( Fig . 8 3 )  
21 1 
There are three implements , all retouched on the sides with unif ac ial scalar 
flaking . 
Cores/ Core Scrapers ( Fig . 8 4 )  
These are two large quar tzite  implements  belonging t o  this  class  as  defined 
in the analy sis of  the Jimeri I collec tion . Figure 84 , from Level la , is  a large 
chunky flake , 8 . 6 x 8 . 1  x 3 . 1  cm . It  has a flat , plain s triking platform with 
flakes  struck of f the dorsal surface . Both sides are unifacially retouched , one 
on the dorsal surface and the o ther on the ventral surface . One side is bruised 
and may have served as a hammer . 
The second p iece ( 6C / 4- 1 6 : Level lb ) is  also a large and irregular flake , 
8 . 5  x 4 . 8 x 3 . 0 cm . It  is  retouched unif acially on one side and b ifac ially on 
the other . 
Oenpelli Polished Flakes ( F ig . 8 5a ,  c )  
There are two sp ecimen s , both of  quartz ite . Figure 85c , from Level la , is 
3 . 7  x 2 . 6  x 0 . 6  cm and has use-polish on both surface s of  one side . The gloss 
on the dorsal surface is high and extends about 0 . 5  cm in from the edge , while 
that on the ventral surface is dull  and extends in about 0 . 3  cm . The second 
p iece ( F ig . 8 5a ;  Level lb ) is  retouched on one side so that it has a cross-section 
shaped like a right-angled triangle , in which respect it resemb les  the scraper of  
Figure 79h . The o ther side is  covered with use-polish which extends over both 
surfaces for a distance of  some 0 . 5  cm in from the edge . The glo s s  is  high on 
the dorsal surface and dull on the ventral one . 
2 1 2  
0 2 3 4 5 cm 
Fig. 84 Jimeri II : core/core scraper, quartzite, unifacially retouched on both surfaces ; 
Level la, 7C/4- 1 0  
Ut ilised Flakes ( Fig . 8 5b ) 
There are 39 utilised flake s , three o f  quartz ite , two of quartz  and the rest 
(8 5 % ) of chert . Twenty-two are end- struck flakes , one is  a s ide-s truck f lake and 
the strik ing platform i s  invisib l e  on the other s .  
Utilised f lakes range in leng th from 1 . 6 to 1 0 . 4  cm , mos t  being 3 . 0-4 . 0 cm . 
The longest  specimens are made of  quar t z i te , which wa s also the case at Jimeri I .  
They range in shape from rectangular to  squarish . 
U se-wear occurs on a varying number of edge s on different implements . Uni­
fac ial and bifacial varieties are found , bu t unifac ial use-wear is  the predomi­
nant form . There is  u se-polish on one chert flake , where a slight glo s s . occur s 
on the cutting edge o f  one marg in , pointing to a degree of  overlap with the too l s  
from the p reviou s category . 
0 2 3 cm 
a Oenpe l l i  pol i shed f lake; 1 0/4, quartzite, r ight-angled cross section, Level l b  
b ut i l ised f lake; 3F/4-5, chert, un i facial use-wear, Level l b  
c Oenpel l i  pol ished flake; 6G/3- 1 2, quartzite, end-struck, use-pol ish, Level  l a  
Fig. 85 Jimeri II : three flaked stone implements from Level I 
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Broken Utilised Flake s 
There are 2 7  o f  the se ; four ( 1 4 . 8 %)  are o f  quar t z i te and the remaining 23 of  
chert . These flake s show unifacial or b if ac ial forms of  use-wear and one quart­
zite p iece has been smoothed along the edge . 
Miscellaneou s (Fig . 8 6 )  
There are two p iece s . Figure 8 6 , from Level lb , is  a b ifacially retouched 
p iece of  quar tz ite which , viewed dorso-ventrally , is shaped like an equilateral 
tr iangle . It is  no t sharp ly pointed on any corner and has a form midway between 
a b i facial point and a b ifacial oval . 
The second p iece i s  a large fragment of quartz ( 3G/ 6 ; Level lb ) , 7 . 2 x 5 . 0  
x 2 . 3  cm . One side i s  thick and unretouched and the other is acute-angled and 
b ifac ially retouched . The p iece has a sec tion shaped somewhat like an irregular 
triangle . The retouched edge is brui sed as though it were u sed to chop . 
at:, ==±::===2t:, ===lT cm 
Fig. 86 Jimeri II : quartzite implement of miscellaneous type, ? bifacial point,? oval; 
Level lb, 2D/4-2 
Retouched Fragments  
There are 1 7 2  fragments  with unifacial or b ifacial retouch . Table  1 7 2 , 
which p lots  the raw material s from which they are made , shows no s ignif icant 
correlat ion of  b i facial retouch with chert p ieces , such as was found at Jimeri I Cx2 = . 30 1 ) . 
Retouch 
B i fac i a l  
Uni  fac i a l  
Raw ma teri a l  ( % )  
Qua rtz i te Qua rtz 
35 . 6  1 1 . 8  
39 . 8  1 1 . 5 
Axes ( Fig . 8  7 )  
Chert 
52 . 6  
48 . 4  
Nos 
59 
1 1 3  
Table 1 7 2  Jimeri II, Level I :  relationship of 
retouch and raw material on 
retouched fragments 
There are four axes of  porphyritic dolerite and they are individually 
described in Appendix 2D . One is so badly weathered that it is  dif f icul t to 
see the position of  retouch and grinding ; the degree of weathering is rather 
surprising in view of its age , b ecau se only the Pleistocene axes in the plains 
she]J::ers are heavily weathered . Three axes  are b ifacially retouched and all of  
them are ground . One comes from Level la and the rest  from Level lb . These  are 
the only imp lements  of  porphyritic dolerite in Level I ,  so that the waste flakes 
of this material which occur throughout the level mus t  be  interpreted as by­
produ c t s  of axe manu f ac ture and / or u se . 
LEVEL I :  OTHER FINDS 
Abraded Pieces 
Five abraded p ieces  occur in Level lb . Four are schist  and vary in length 
from 8 . 0 to 1 8 . 0  cm . The remaining p iece is  a slab of  sands tone , 7 . 7 cm long , 
with smoothing along one edge . 
2 1 4  
0 6 cm 
t=:=::t:===t::=::::::t 
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a 6G/3-24, Level  l a ;  b 1 C/4-20, Level l b; c 1 C/4- 1 9, Level l b ;  d 1 D/5-2, Level l b  
Fig. 87  Jimeri I I :  four edge-ground axes of porphyritic dolerite from Level I 
Hammers/Pounder s 
There are 1 1  hammers made o f  quartz , quar t z i te pebb le s and quartz ite b locks . 
All intac t ,  they range in weigh t from 4 3  to 1 400 gm , though mo st  weigh 300-500 gm. 
Some are battered at several corners and others on one proj ec ting end only . None 
resembles  the kulki f ound at J imeri I (Fig . 7 1b ) , though several were used all 
round the p er imeter . 
Ochre 
There are 584 lump s of  ochre in the deposit , weighing 5305 . 3  gm . The 
material varies from more to less  clayey and the colours inc lude purp le , red , 
yellow and white . There is  more ochre in Level lb than in Level la ( Table 1 7 3 ) . 
The presence of  these pigments  may be  related at least in part to rock painting , 
as discus sed below under Level I I .  
Mean we i ght 
Level  Nos ( % )  We i gh t  { % )  
o f  l umps 
( gm )  
I a  34 . 6  2 7 . 6  6 . 8  
l b  6 5 . 4  72 . 4  8 . 6  
Tota l 5 70 , ( nos ) 45 1 0 . 6  { gm )  
Note : ma teri a l  from Square 3H omi tted ( see 
secti on on Di v i s i on of the depos i t  
for ana lys i s )  
Rock with Ground Hollow 
2 1 5  
Table 1 7 3  Jimeri II : percentage distribution of 
ochre lumps through Level I, by 
number and weight 
In Level la a slab of quartz ite , approximately 60 x 40 x 1 0  cm , was found , 
with a small depression of  1 0  cm d iameter on one surface . Similar hollows have 
been described for all three plains  site s . 
LEVEL I :  CONCLUSION 
Many o f  the implements  in this level were prob ab ly fashioned on the spot . 
The makers  u sed a variety o f  raw material s and apparently favoured certain rocks 
when making certain too l s : points  were generally made of  quartz ite , scraper s of 
chert and axes of  porphyritic dolerite . In these  features Jimeri  II is  very l ike 
Jimer i I and probably for the _same reasons . The different raw material s were 
knapped in similar proportions at both sites  but there is  a difference in the 
markedly higher proport ion of quartz  irrrp lements at Jimeri I ,  which is reflected 
in the variat ions between the points  in the two collec t ions . 
The d i s tr ibut ion of flaked tools  wi thin Level I (Tables  1 74 ,  1 7 5 )  indicates 
Level  
Ia lb Tota l 
I mpl ements  Nos  % Nos % Nos % 
l .  Po i nts 
I n tact 1 2  4 .5 9 2 . 9  2 1  3 . 7  
Butts 32 1 2 . 0  39 1 2 . 8  7 1  1 2 . 3  
Ti ps 29 1 0 . 9  2 5  8 . 2  55 1 9 . 6  
Sha fts 1 5  5 . 6  2 5  8 . 2  40 7 . 0  
Unfi n i s hed  l 0 . 4  l 0 . 3  2 0 . 3  
2 .  Scra pers 
I n ta ct  30 l l . 3 30 9 . 8  60 1 0 . 5  
B roken 24 9 . 0  2 3  7 . 5  4 7  8 . 2  
3 .  B i fac i  a l  oval s 4 l . 3 4 0 . 7  
4 .  Fabri cators 
I ntact 7 2 . 6  1 3  4 . 3  20 3 . 5  
Broken 2 0 . 7  2 0 . 3  
5 .  End-struck  q ua rtz-
i te/bl ades 
I ntact l 0 . 4  l 0 . 2  
Broken 2 0 . 7  0 . 3  3 0 . 5  
6 .  Cores/ core 0 . 4  0 . 3  2 0 . 3  
s c rapers 
7 .  Oen pel l i pol i s hed 0 . 4  0 . 3  2 0 . 3  
fl akes 
8 .  Uti l i sed  fl akes 
I ntact 1 7  6 . 3  22  7 . 2  39 7. l 
B roken 1 1  4 . 1  1 6  5 . 2  27  4 . 7  
9 .  M i  see  1 1  aneous 2 0 . 7  2 0 . 3  
1 0 .  Retouche d frag-
ments  
Un i  fa c i a l  59 2 2 . 0  54 1 7 . 6  1 1 3  1 9 . 7  
B i  fac i a l  24  9 . 0  35 l l . 4 59 1 0 . 3  
l l .  Axes 0 . 4  3 1 . 0 4 0 . 7  Table 1 74 
Tota l 267  306 5 74 1 Jimeri II :  distribution of flaked stone 
l One b i faci a l  t i p from Square 3H , omi tted from the i ndi vi dua l 
implements through Level I 
tota l s  of Leve l s  I a  and  I b ,  i s  i n c l uded i n  the tota l s for 
Level I as a whol e ( see sect i on on Di v i s i on of the depos i t  
for ana l ys i s )  
2 1 6  
I mpl ements of Tab l e 1 74 ( nos ) 
Level 2 3 4 5 6 7 8 9 1 0  1 1  To ta l 
la 89 54 7 3 1 28 83 1 267  
lb 99 53 4 1 5  1 1 38 2 89 3 306 
Total 1 89 1  1 0 7 4 22 4 2 2 66 2 1 72 4 5 74 1  
l Qne b i fa c i a l  t i p from Squa re 3H , omi tted from the i nd i v i dual  tota l s  
of  Le ve l s l a  and l b ,  i s  i nc l uded i n  i ts tota l s for Level I as  a 
who l e ( see secti on on Di v i s i on of  the depos i t  fo r ana lys i s )  
Table 1 7 5 Jimeri II : summary of Table 1 74 
the uniformity of cultural behaviour during this par t icular accumulat ion , in that 
no s ignif icant changes occur in the di�tribut ion of tools between Level s  la and 
lb (X� = 8 . 9 ) . As a whole the collect ion resembles  that from Jimeri  I .  Detailed 
comparisons with other s i tes  will be  made in the concluding chap ter . 
LEVEL II : FLAKED STONE IMPLEMENT S 
There are 24 such imp lements  in this level . 
Point ( Fig . 88a)  
This is  a chert butt . I t  is  curved-based and b i fac ially retouched . There 
are two t ip s  made of quar t z i te . One is b ifacially worked , the o ther unifac ially 
retouched on the ventral sur face . 
Scrapers ( Fig . 88b )  
Two scrapers were found in Level II . 
measure s 3 . 4 x 1 . 2  x 0 . 7  cm . Shap ed l ike 
Level I ,  it  is unifac ially retouched with 
along one side . 
a 
-
0 2 3 4 5 cm 
One ( 2D/ 5 , 6-5 )  is  of  chert and 
the small rectangular scrapers found in 
s tep and s calar flaking on both surf aces 
a butt of  stone point; 2 0/6- 1 ,  chert, cu rved base, bifacial retouch 
b scraper; 2 0/5,6-4, quartzite, un ifacial  retouch 
Fig. 88  Jimeri II : two flaked stone implements from Level II 
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The o ther scraper (Fig . 88b ) i s  made of  quar t z i te . I t  is 7 . 1  x 3 . 9  x 2 . 3 cm 
and is  considerab ly larger than the scrapers found in Level I of  the deposit , 
though a f ew large scrapers occur in the point/ scraper indu s try at Jimeri I .  It  
is an end-struck flake , unif ac ially worked on one side  with step and scalar 
flaking . 
Cores/Core Scrapers 
Two such implements were found . The first ( 3F/5-8 )  i s  a chunk of quartz ite 
from which one or two flakes  have been s truck off . Several other flake scars 
are convex , suggest ing that thermal flakes have been de tached . The edge is 
bruised , possib ly as a result  o f· u se . 
The second implement  ( 3G/ 7 - l )  i s  a slab of  quartz from which large flakes 
have been struck off b ifacially · around the p erimeter . 
Util ised Flakes 
There are three chert flakes with use-wear on the edges ; one is heavily 
patinated . 
Retouched Fragments  
There are nine unifacial fragments , three of  quartz ite , two of quar tz  and 
four of chert , and three b if ac ially worked chert p ieces . 
Ot:====2!::::====4t:===d6 cm 
a 2 B/5- 1 ; b 3 F/5-4; c 3C/4- 1 
Fig. 89  Jimeri II : three edge-ground axes of porphyritic dolerite from Level II 
2 1 8  
Axes  ( Fig . 8 9 )  
There are three axes made o f  porphyritic dolerite ( see Appendix 2D) . All 
are bifac ially retouched and ground to form a cut t ing edge . They are the only 
tools  of porphyrit ic dolerite in this  level , so that the numerous  was te flakes 
of the same material  in the same level were probably produced during axe manu­
facture and/ or use . 
LEVEL I I : OTHER FINDS 
Hammer s/Pounder s 
There are four hammer s ,  two of  quartz ite and two on quartz pebb les . Only 
one of the quartz  p ebbles  is an in tac t specimen and it shows signs of use  on 
several surf aces .  
Ochre 
There are 1 9 6  lump s of  ochre , covering the same range of colours and types  
as in Level I .  Their total  weight is  2049 . S  gm , giv ing a mean weight  per  lump of  
10 . 4  gm , which i s  greater than in Level I .  
Paintings 
Figure 7 2  marks the position of  different group s of  rock painting s at  the 
site . One group occurs on, a fairly fresh rock face direc t ly above Squares  3-SF . 
It  consists  o f  many indistingui shab le lines and patches but includes two identi­
fiable  de signs : 
1 .  An upright f igure , 1 7  cm long , in sol id white  was said by informan t s  to 
represent  a lizard wi thou t a fril l . There is a faded white  patch nearby . 
Plate 26 
Jimeri II : north wall of 
Squares 4F  and 5F show­
ing position of rocks 
detached from the wall 
above and paintings on 
rock face thus exposed; 
scale in 20  cm units 
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2 .  The head and arms o f  a human f igure , upright , 1 8  x 1 5  cm , was executed 
with fine red l ines and f illed in with heavy white l ines . It  was called 
maruwa , a gorilla-like man l iving near Cooper Creek : not a true spirit 
l ike a mimi but a form of  wild man . Frank Gananggu as sumed he was drawn 
by someone who had seen h im ,  as  some old men are said to have done . 
Excavat ion beneath this  group in Squares 4-5F revealed several large rocks 
which had apparently weathered o f f  the wall  ab ove (Plate 2 6 ) . They lay 30-50 cm 
below the sur face in Level I I . Their s trat igraphic position provides a terminus 
post quem for the paintings . S ince the surface on which they were made was 
apparently only exposed after the occupat ion as sociated with the earlier indus­
trial phase had run i t s  course , it  is reasonab le to suggest that they were 
painted by the makers of  the poin t s  and rectangular s crap ers . 
LEVEL I I :  CONCLU SION 
This level is interpreted as a tran s it ional zone and as such it contains  
elements charac teristic of  both Level s  I and III . For example , the point butt 
and t ip s  and the small  scraper are typ ical of the industry in Level I ,  whereas 
the larger scraper , the heavily patinated utilised f lake and the core/ core scraper 
with thermal fractures are more typ ical of the material in Level I I I . Rocks 
found in this level are thought to provide a terminus post quem for a group of 
paintings on the wall . 
LEVEL I I I : FLAKED STONE IMPLEMENTS 
There are 64 implements  to b e  described , as  set out in Tab le 1 7 6 .  
I mp l ements 
Scra pers 
Cores/core s c ra pe rs 
Uti  1 i sed fl akes  
Uti l i sed  l umps 
Mi scel l aneous 
un i  fac i a l  
Retouched fragmen ts 
b i fac i a l  
Axes 
Total 
Scrapers ( F ig . 90 )  
Nos % 
6 9 . 4  
2 3 . 1  
28 4 3 . 8  
3 4 . 7  
8 1 2 . 5  
1 0  1 5 . 6  
2 3 . 1 
5 7 . 8  
64 
Table 1 76 Jimeri II, Level III : number 
of different flaked stone 
implements 
There are s ix scrap er s , two of quartz i te , one of quartz  and three of chert . 
They are chunks of  stone from which primary flakes were removed around the p eri­
phery of the lump off  both surfaces . In some respec t s , therefore , these scrapers 
resemble cqres and they probably served as  cores in the early s tage of  manufac­
ture . They are thu s quite different from the scrapers in Level I .  They are 
between 2 . 4 and 5 . 5  cm long and are therefore smaller than core scrapers .  They 
are roughly c ircular in plan and thick and chunky in sect ion . 
All the scrapers are unifacially retouched on at leas t one edge , the most  
common form being step f laking , though scalar retouch· is  occasionally found . Two 
scrapers are retouched on dif ferent edges from alternate surfaces . Utilisation 
occurs in associat ion with s tep _f laking on one tool , where a length of chat tering 
is found . Unifac ial u se-wear occurs alone on the edge of one artifac t  ( Fig . 90b ) . 
There are several large waste  flakes in this  level which show s igns of heavy 
s tep flaking and chattering . They might well  have been detached from scrapers 
such a s  the ones under discu s sion in order to rej uv�nate them . 
Cores/ Core Scrapers ( Fig . 9 1 )  
There are two of these implements . The first  ( F ig . 9 1 )  i s  a large quartz ite 
slab , 1 0 . 8  x 7 . 6  x 3 . 8  cm . It  is  roughly oval in p lan with a cros s-sect ion 
shaped l ike a right-angled triangle . I t  is  b if ac ially flaked on one side and the 
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0 2 3 4 5 cm 
c 
a 3G/8-4, quartzite, edge heav i ly  step-f laked 
b 3C/7- 1 ,  chert, one edge heav i ly  step-flaked, u n ifacia l  use-wear on crest 
c 3F/6- 1 ,  quartzite, u n ifacia l  retouch on a lternate surfaces, heavy step f lak ing 
Fig. 90 Jimeri II : three scrapers from Level III 
edges show a marked z ig-zag l ine when viewed s ide-on . 
The second impl ement ,  3D/ 7 , is  made of  chert . I t  measure s 6 . 3  x 4 . 2 x 1 . 7  cm 
and is roughly oval in plan .  Flakes have been removed all round the p erimeter 
from both surfaces . One edge is  heavily b ruised , suggesting that the implement  
was used as  a chopper or hammer . 
Utili sed Flakes ( Fig . 9 2a ,b , d , e ) 
There are 1 6  utilised flakes , three of  quartz ite , one of quartz and 1 2  of 
chert , three of  the se being patinated . Eigh t  specimens are patently end-s truck 
flakes and range from 2 . 2  to 7 . 4 cm in leng th , mo st  being 3 . 0-4 . 0 cm . They vary 
in shape from rectangular ( B /L 2 7 )  to squarish (B/L  9 5 ) , l ike the utilised f lakes  
elsewhere in the deposit . One quartzite  specimen ( Fig . 9 2a)  has  an  unu sual ridged 
surface and is  apparently a thermal flake . Use-wear occurs on a varying number 
of edges on diff erent ' implements . Though unifac ial use-wear i s  the mo st  common 
form ,  b ifacial utilisa t ion is more frequent on these f lakes  than on ut ilised 
flakes in o ther l evel s o f  the depo sit . 
0 2 3 4 5 cm 
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Fig. 9 1  Jimeri II : core/core scraper, quartzite, bifacially retouched; Level III, 3E/6- l 
Broken Util i sed Flakes 
There are 1 2  broken util ised flakes , four of quartz ite , one of quartz and 
seven of chert . The mo st  common f orm of use-wear on these tools  is the unifac ial 
variety , though b ifac ial utilisation also occurs . 
Utilised Lumps ( Fig . 92c )  
There are three ut il ised lump s , two o f  quartzite and one of chert . They 
range in l ength from 4 . 5  to 6 . 5  cm and are roughly circular in plan .  The two 
quartz ite sp ecimens show large convex flake scars where thermal flakes have 
apparently b een detached . One quartz ite lump ( Fig . 9 2 c )  has unif ac ial use-wear 
along one edge . 
Miscellaneous ( Fig . 93 )  
There are f ive lump s of  quart z  from which only one o r  two flakes have been 
struck . A p iece of  chert ( ID/9 ) , measuring 3 . 3 x 3 . 9 x 0 . 9  cm, has two lengths 
of step f l aking on each surface , which suggests  that attempt s  were made to  thin 
the p iece down . 
In addit ion there are · two o ther implements  to b e  described . Figure 9 3 a  is 
a large red quartz ite flake , 7 . 9 x 5 . 5  x 1 . 7  cm . It  is  a s ide-struck flake with 
a plain platform .  The implement is  almo s t  rectangular when viewed dorso-ventrally 
and h·as a cross-sect ion shaped roughly like a right-angled triangle .  The .  worked 
edge l ies opp o s i te the s t r iking p l a t f o rm ; sma ll f lat f lake s were de tached from 
both surface0s but it is  diff icult  to  j udge whether this occurred during retouch 
or use . The edge is straight  when viewed side-on and is fairly acute-angled . 
The other example ( F ig . 9 3b )  i s  a slab of  quartzite , par t s  of  which were 
recovered separately during the excavat ion and later p ieced together . Though it 
remains incomp lete , it resemb les  the p revious implement in general size  and shap e . 
One s ide has been used ; · small f l akes were detached from both surfaces and smooth­
ing u se-wear can be seen . 
These implements  may be  some form of knife  or scraper . 
hitherto  b een isolated in Aus tralian collect ions , but since 
it  is dif f icult  to  know whether they are a discrete type or 
utilised f lake . 
The form has not 
there are only two , 
merely a variety of  
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a 
b� 
-
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-
0 2 
a-b ut i l ised flakes; 2 E/7- 1 , quartzite, thermal fractu re, u n ifacia l  and bifacial retouch 
1 C/9-4, chert, bifacia l  u se-wear 
c uti l i sed l u mp; 3G/8-5, quartz ite, thermal flake scars, u n ifacia l  use-wear 
d-e uti l i sed f lakes; 2 8/8- 1 , chert, u n ifacia l  and bifjlcial u se-wear 
3 4 5 cm 
3 E/7- 1 ,  chert, un ifacial and bifacial use-wear·, heavy pat ination on one su rface 
Fig. 92  Jimeri II : utilised flakes and lump from Level III 
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a 30/9- 1 ; b 2 E/8-8 
3 4 5 cm 
Fig. 93  Jimeri II : two flaked stone implements of miscellaneous type,  both of quartzite, 
from Level III ; a 3D/9- 1 ;  b 2E/8-8 
Retouched Fragment s  
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Of  1 0  unifac ially retouched fragment s ,  two are of quartzite , one of  quartz 
and seven of  chert . Two o f  the chert flakes are heavily patinated . Mos t  frag­
ments  have lengths of  s tep flaking in con tras t to the high incidence of  scalar 
retouch on fragment s  in Level I .  It  is  impossible  to  recons truc t the shape of  
the original tool to  which these p ieces once belonged . 
There are two b if acially worked p ieces , one of quartz ite and the o ther of 
chert . 
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Axe s  ( Fig . 94 )  
There are f ive axes ( see App endix 2D) . They are all made o f  porphyri t ic 
dolerite and were b ifacially retouched and then ground . As they are the only 
tools of porphyritic dolerite in Level I I I , the was te  f lakes of the same material 
in the l evel p robably represen t  by-produc t s  of  axe manufac ture and/or  use . 
LEVEL I I I : OTHER FINDS 
Abraded P ieces 
There are two abraded fragments . One ( 3F/ 7 -2) is a narrow p iece o f  sch ist , 
6 . 3  x 2 . 8  x 1 . 7 cm . One surf ace i s  covered with yellow ochre . Similar s�ecimens 
occur at Jimeri I .  They seem to have been used for pulverising ochre . 
There is  an unu sual fragment of  sands tone ( 2B / 9 )  that looks like a shallow 
dish . I t  is broken in half and measures 5 . 7  x 4 . 0 x 1 . 5 cm . I t  is  ground along 
one s ide to form a curve and on both sur faces ,  one of which is concave , the o ther 
flat . 
Hammers/Pounders 
There are six hammers , two on quartz pebbles  and the o ther f our of quartz­
ite . Four are intact and weigh between 1 3 7  and 1400  gm . All show signs of  
localised bruising and p i t t ing . The largest  one is  f lat tened at one end , as  
though i t  were u sed to pound and rub . 
Ochre 
There are 6 30 lump s of ochre , covering the same range of types  and colours  
as  in the other two levels . The total  weight is  7 2 2 7 . 2  gm ,  giving a mean weight 
per lump of 1 1 . 4  gm , heavier than the mean weight of lumps in the succeeding 
level s .  
Rocks with Ground Hollows 
Two large rectangular slab s were recovered . They are ab out 30 cm long and 
each has a small ground depre s s ion , 1 0  cm in diameter , on one surface . 
Miscellaneous 
There are three lump s of  schi s t , ranging in weight from about 1 00 to 800 gm . 
They are all rod-shaped and unworked . They may be natural formations but are 
foreign to  the shelter . 
LEVEL I I I : CONCLUS ION 
The makers  of the indu stry in Level I I I  used a variety of raw materials to 
fashion their implements  on the spot . The proportions of the different flaked­
stone tool types  are shown in Table  1 7 6 . 
The collect ion is  relat ively small  and composed chiefly of  chunky scrapers , 
cores/ core scrap er s , ut ilised flakes and edge-ground axes . I t s  mos t  d i s t inctive 
feature when compared with the indus try in Level I i s  the complete ab sence of 
points  and small scrapers such a s  predominate in the uppermo s t  level . I t  is also 
technologically s omewhat dif ferent from the point/ scraper industry , in that there 
are proport ionally more waste  flakes of  quartz and igneous /metamorphic rocks and 
considerab ly fewer o f  quartzite . Furthermore , the waste  f lakes  in Level III  are 
s ignif icantly larger than those in the upp er ievel s ,  a fact that is prob ab ly 
related to the ab sence of extensively retouched tool s , such as b ifac ial point s ,  
in Level III . 
On the other hand , there are certain element s  in both Level s  I and I I I  that 
suggest some degree of cultural continuity . These include util ised flakes ,  axes , 
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Fig. 94 Jimeri II : four edge-ground and one ground axe ,  all of porphyritic dolerite, from Level III 
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abraded fragments , ochre and hammers .  I t  is  perhap s worth s tres sing that , unl ike 
the collect ion in Level I ,  there are no use-polished f lakes  in Level III . 
The material in Level III  bears a general resemb lance to  the as semblages 
from Level III at the two plains sites , Malangangerr and Nawamoyn . A similar 
typological sequence occurs at all three sites , an assemb lage charac terised by 
chunky scrapers and axes being overlain by one dominated by points  and scrapers . 
Unfortunately the early indu stry at all three sites  is  represented only by small  
collect ions of stone tool s ,  with virtually no organic remains other than charcoal,  
so  that one can only point to  the broad similarities in s tone tool typology . 
GENERAL CONCLUSION 
Jimeri I I  is a cave little  more than 100  m away from J imer i  I .  People 
camped at the mouth and left debris  scattered there for at  lea s t  6500 years up 
into the p eriod when European artifacts  entered the area . I t  should b e  stres sed 
that th is  is  the age of the ma in peak of the early occupat ion of  the s ite  and 
not of its  earliest  use . The 1 0 , 000-year-old date on charcoal at the base of the 
Jimer i I depo sit ( GaK-632 ) registers human act ivity in the immediate  area for at 
least this durat ion . Unlike Jimer i I ,  however , where only one cultural phase can 
be recogni sed , two successive cultural levels  are present at Jimeri II . In this 
resp ec t it  resembles  the sequences on the plains at  Malangangerr and Nawamoyn . 
All three sites contain an early indu stry comprising heavy scrapers , utilised 
f'lakes and edge-ground axes  and a later one with small scrapers , points  and 
axes . Unlike at the plain s  site s ,  however , both indu s tries  at Jimeri were 
apparently made on the sp ot . Furthermore , whereas on the p lains the early 
indu stry occurred in sands and the later one in middens , all the Jimeri I I  
materials were found in sand and their separation was indicated b y  a markedly 
b imodal distribution of  flaked stone debris . This pattern suggests  that occu­
pat ion of the site may well have b een discont inuou s , with markedly less debris 
deposited between the two cu ltural phases . The prec ise  nature and durat ion of 
this gap remain unknown at present . 
Human behaviour is reflected mainly in s tone ar tifact s ,  in that there are 
very few organic remain s . Bones , shells , a few crab claws and lump s of resin are 
restricted mainly to the top 10 cm ; they reflect a forag ing pat tern s imilar to 
that inferred at Jirneri I .  The analysis  of  stone art ifacts  shows var iat ions 
between the early and the later industries , in terms o f  typological change s  and 
in the presence of more small  flakes in the later poin t/ scraper series . Detailed 
comparison of  the point/ scraper indu stries at the two Jimeri sites reveal s some 
interesting features . Both are s imilar in the relat ive proportions of raw 
material s u sed , in a trend over t ime towards a slight proportional decrease  in 
the u se o f  quartzite and a corresponding rise  in that of quartz , in a dec idedly 
economical use of chert and in a congruence of tool types  and the raw material s 
used for their manufacture . Tools were manufactured on the spo t  at  both sites . 
Somewhat more t iny was te flakes  occurred at Jimeri I ,  but the tool /was te flake 
rat io s suggest  that more flaking was done at Jimeri II . Unlike the trends in 
tool-typ e frequencies evident at  Jimeri I ,  there are no significant shif t s  in the 
inc idence of points , scrap er s  or end-s truck b lades within the Jimeri II series . 
Thus the prehistoric record excavated at Jimeri II  reveal s  that it was 
occupied on and o f f  for at least 6500 year s by people  who camped near the mouth 
of the cave , possib ly near a small seasonal streamle t .  They lit  f ires ther e ,  
made stone tools ,  ground ochre and painted the cave wall s  a t  least  during the 
later s tage of occupation . The same people who deposited points  and small  
scrap ers  in the sandy floor from ab out 5000 year s ago  seem also to have used 
Jimeri I .  These  later occupants  were forager s who moved over the land scap e  
possib ly as  far afield as  the Eas t Alligator mudflat s bu t who undoub tedly 
concen t r a t e d  on local game , p l an t s  and sh ellf i sh . The in tegrat ion of th e s e  
inferences  into a wider picture of  prehistoric human behaviour will  b e  attemp ted 
in the next chap ter . 
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I X  COMPARISONS AND IMPLICATIONS 
INTRODUCTION 
This  chap ter is structured to reflect the ep is temological basis  of my 
research in western Arnhem Land by the careful analy sis  of dif ferent l ines o f  
information . Thu s the strat igraphic evidence , organic remains and art ifactual 
data are all treated separately to show p reci sely which inferences arise at 
various s tage s of  the work . The p icture is  then integrated into a broader view 
of  general Au stralian preh i story . As a basis  for this , I consider ma terial from 
early excavat ions at Willeroo (Davidson 1 9 3 5 ) , Tandandj al (Macintosh 1 9 5 1 ; 
McCarthy 1 9 5 1 )  and Arnhem Land (McCarthy and Setzler 1 960) , as well as more 
recent analy ses ,  of  the Yarar material by Flood ( 1 9 6 7 , 1 9 70 )  and par t  of the 
Ingaladdi collect ion by Sander s ( 1 9 7 5 ) . The f indings of a maj or archaeological 
survey in the Eas t All igator area is  also included here (Kannninga and Allen 
1 9 7 3 ) , as i s  a recent report abou t the extens ive excavation of  one of the s ites 
located by that survey , namely Ngarradj Warde Dj obkeng (Barton 1 9 7 9 ) . 
A brief sunnnary of the re sul t s  of  some o f  the earlier work done in the 
research area was given in Chap ter III , in a discussion of the intellectual 
climate in which my research s tarted in 1 9 64 . It is  now necessary to review 
briefly the f inding s o f  the 1 9 7 2  survey by Kannninga and Allen ( 1 9 7 3 )  and the 
analy sis of excavat ion s at Ngarradj in 1 9 7 7  ( Barton 1 9 7 9 ) . 
The 1 9 7 2  survey was made a s  part of  the fact-finding inquiry that preceded 
uranium mining and the estab lishment of the Kakadu Nat ional Park . I t  covered a 
wide area from Birraduk Creek in the east to Nourlangie and the Dj awumb a mas s if 
in the wes t  and included exp loration of  the Cannon Hill plain , Mt Broc�man , Mt 
Basedow and the famous plateau valley of  Deaf Adder Gorge . A numb er of s ites 
was test-exc avated in order to assess  their po tential  to provide a sequence of  
�rehistoric events and an  extensive series of  radiocarbon dates  wa s produced 
(Gillespie and Temple 1 9 7 6 ) . The tes ted sites include four in plateau outliers 
and two in Deaf Adder Gorge . The outl ier sites are Nourlangie 1 and 6 ( Fig . 2 ) , 
near the famous rock of the same name ; Malakunanja II , a shelter at  the base  of 
a high cliff  at  the northern end of the Dj awumba massif  (Fig . l ) ; and Ngarradj 
Warde Dj obkeng ( Fig . l ) , at the base of an outlier on the western edge of a 
massif 1 . 6 km s ou thea s t  of Paribari . The Deaf Adder sites  ( Fig . 2 ) are 
Leichhardt , an impressive painted gallery at the base of a high cliff  20 m 
ab ove the valley floor , and the Lindner site , a sou th-fac ing shel ter a t  the 
base of a boulder on the valley floor , 1 . 5  km wes t  of Dj irwarr Lagoon (Kamminga 
and Allen 1 9 7 3 ;  Allen 1 97 7 ) . 
Ngarradj i s  the only one o f  these sites that has been extensively excavated , 
and as such , f inding s there need to be sunnnarised before detailed comparisons  can 
be made . 
The initial test  p i t  at  Ngarradj revealed a sequence similar to  that found 
at two of my plains sites  where es tuar ine middens lay· above sands . Excavat ion of 
12 m2 in 1 9 7 7  revealed four levels  in an accumulation reaching some 250 cm dep th 
in places ( Barton 1 9 79 : 3 1 -5 ) . Reading from top to bottom ,  ab out 15 cm of f ine 
du st overlay up to SO cm of  e s tuar ine shell midden . Below the midden was sand 
containing bone and varying in colour from greyish-brown at the top to coarser 
reddish-brown below .  This  deposit  rested on a basal yellow and/or orange sand 
that attained a dep th of 1 00 cm in places . 
Five layers  were def ined for analytical purp o s e s , but ins tead of con f o rming 
to obviou s s trat igraphic changes , such as separating the midden from the sands , 
they were erected on the basis  o f  changes in flaked stone-tool frequenc ies 
(Bart on 1 9 79 : 3 2 ) . Thus read ing again from top to bottom ,  Layer I with material 
from the upper du st  and the midden contains  no adze s . Layer I la contains points  
and adzes  from the same two s trat igraphic units . Layer Ilb has cultural ma terial 
similar to I la , but this  t ime from the dus t ,  the midden and the greyi sh-brown 
sands .  Layer I l la with material from the greyish-brown sands spec if ically lacks 
points  and adzes  and Layer I I Ib contains similar cultural material from the 
greyish-brown sand s and the basal yellow sands . It  goes wi thout saying that 
Barton ' s p rocedure has mixed mater ial from patently different chronological units 
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and this prevents us  from separat ing the cul tural material from the midden from 
that of  the bone-rich sand s or from the latest  du sty level . 
Ano ther prob lem concerns the age of  the various  s trat igrap4ic uni t s . Some 
clarificat ion is needed here because there is a disparity b etween the dates 
initially g iven by the excavators (Kamminga and Allen 1 9 7 3 )  and tho se sub sequently 
pub lished by the Lab oratory (Gillespie and Temple 1 9 7 6 ) . According to the earlier 
announcement ,  the middle of  the midden was abou t 3000 BP and the lowes t  sand s 
about 8 7 00 BP , but the bone-rich sand s in between were undated . Preliminary 
analy sis of the faunal remains ind icated a marked change over t ime , with predomi­
nantly terrestrial forms in the bone-rich sand s yielding to a marked es tuarine­
floodp lain sui te in the succeed ing midden . Kamminga and Allen ( 1 9 7 3 : 30 )  concluded 
that Ngarradj was ' the first  excavated site in this area to possess  an apparently 
continuou s his tory from the end of the Pleis tocene ( c irca 1 0 , 000 BP ) to the recent 
period ' and, as suming continuous accumulat ion , they dated the b one-rich sands to 
around 5000-7 000 BP . Putting all the data together , they proposed that some 
considerab le time elap sed between the arrival of the sea at its  present  position 
in pos t-glac ial t imes and the regis tration of estuarine condit ions in the Ngarradj 
area . The interval is thought to have witnessed extensive fre shwater swamp s in 
the region , when people  hun ted terrestrial fauna , turning only to estuarine forms 
when they appeared in turn ab out 3500 years ago . Kamminga and Allen explained 
away my contradic tory f inding s by as suming that I had excavated too gro ssly to 
detect such sub tle changes  and their basic scheme was endorsed by later workers 
(Clarke et  a l .  1 9 79 ; Chaloupka 1 9 7 8 : 3 ,  1 980 ) . 
Unfortunately , the amended dates for Ngarradj ( Gillesp ie and Temple 1 9 7 6 : 
100)  deny this reconstruction and support my own f indings ,  as I shall show later . 
Briefly , the bottom of the Ngarradj midden is abou t 3 500 BP ( 34 50 ± 1 2 5  BP : SUA-
1 64 )  and the middle of the underlying bone-rich sands is not between 5000 and 
7000 years old but only 3990  ± 1 9 5  BP ( SUA-225 ) , a resul t that in fact overlap s 
with the age of the base of  the midden when calculated at two standard deviations . 
Finally , the middle of the lowe s t  horizon is  dated to  8690  ± 1 2 5  BP ( SUA- 1 6 5 ) . 
In other word s ,  a continuou s history is  not evident in this deposit , because  some 
5000 years elap sed while a mere 50 cm of deposit  accumulated between the lower 
sands and the upper bone-rich ones . The s i tuation is set out in Figure 9 5 . 
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My detailed excavat ions reveal two successive cul tural phases that go b ack 
some 25 , 000 years  and occur in plain and p lateau-valley sites  ( Fig . 96 ) . A 
broadly similar situation occurs beyond this  region and variat ions in t ime and 
space serve as an apt vehicle to discu s s  human behavioural changes over time . 
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The stratif ied sequences  reflect human interact ion with the environment to  
varying degrees . All excavated deposits  in the Eas t All igator area are in sand­
stone shel ters and all have been subj ected to the erosive effects  of sand , water 
and wind . The contras t between depo sits  on the estuarine plain and those in 
plateau valley s  and beyond is  especially marked . At a certain s tage dense 
middens o f  e s tuar ine shell appeared i n  the plains s ites , acting as  chemical 
agents  in the creation of  a new , protective microenvironment that preserves 
organic evidence of human b ehaviour in a well-s tratif ied context . The sudden 
appearance of  these agent s of  preservation is int imately linked with the regi­
stration of pos t-glac ial environmental condit ions in the area , and what we s ee 
strat igraphical ly documented in our -sites is  the archaeological record of  certain 
asp ec t s  of human response to these changes . What is  less  easy to  perceive i s  the 
behaviour that preceded the arrival of estuarine condit ions in the region : the 
interplay of human and non-human agencies as they af fected deposit ion rates , the 
way in which humans used the sites  and the meaning of  the debris recorded there . 
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Before 6000 BP 
The earlies t occup at ional levels  occur in both p lateau and p lains shelters , 
where radiocarbon dates sugges t the presence of  peop le beyond 22 , 000 and possibly 
25 , 000 year s ago . In addition to the early levels  at my sites  of  Malangangerr • 
and Nawamoyn , test  excavat ions reveal human occupation at  the plains site of  
Malakunanj a II  at  about 1 8 , 000 BP  and at L indner in a plateau valley at around 
20 , 000 BP (Kamminga and Allen 1 9 73 ; Gillespie and Temp le 1 9 7 6 ) . A similar 
indu stry to that found in these early levels  occurs at  J imeri I I , but the only 
radiocarbon date there is considerab ly younger , being around 6500 BP , while the 
hint of an earl ier occupat ion in the immediate area , around 1 0 , 000 BP at J imeri 
I ,  is unsupported by cultural evidence . 
Beyond the Eas t  Alligator reg ion , but within the broad purview of the 
northern Au stral ian savanna , an early industry occur s at Ingaladdi between 6800 
± 270  BP (ANU-60 )  and 49 20 ± 1 00 BP (ANU-58)  (Mulvaney 1 9 7 5 : 1 84 , 289 ; Sanders 
1 9 7 5 : 14 ) , at Slei sbeck around 6 600 BP ( J . Gol son p er s . comm . )  and at  Kintore Cave 
in an undated context (Mulvaney 1 9 7 5 : 1 8 9 ) . 
The sedimentary context o f  all the dated horizon s  is similar . All occur in 
sandstone shelter s and all repre sent the earliest  occupation of  the sites , while 
in all in stances there is  ample  evidence of post-deposi tional destruct ion of 
organic rema ins . In so far as  we are ab le to recon s truct  the site  histories , the 
earliest  occup ants  app ear to have camp ed on a basal sand at Malakunanj a I I , 
amidst  sands , rubb le and gravel s  at Lindner , Nawamoyn , Jimer i I and I I , Ingaladdi 
and Sleisbeck and on fallen weathered b locks with sand-f illed crevices at 
Malangangerr . Sand , rubb le and gravel continued to accumulate during the human 
occupat ion of  these sites and the corners of smooth s labs at Malangangerr cracked 
and splintered during this  time . By the end of the phase more than a metre of  
sand had  accumu lated in  many s i tes , encap sulating within i t  the  evidence of  human 
occupat ion . 
Weathering is  reflected in a number of way s within the sands . All deposits  
contain stone tools  and charcoal , bu t no  hearth s . Ins tead the charcoal occur s as  
small lump s or  in  f inely divided form . Small test  pits  excavated on  the  p lain 
beyond the shel ter mou th s at Malangangerr and Nawamoyn revealed no charcoal at  
al l , supporting the suggestion that its  relative density within the  rece sses  was 
due to deliberate human action s . Weather ing intensity varies . The ab sence of  
bone in mos t  of the sand s and the  pronounced surface al teration of igneou s and 
me tamorphic rocks suggest  that chemical weathering was quite intense ; on the 
other hand , the sharpne ss  of mo st  flaked stone· artifac t s  and the survival of 
ochre smear s in a grinds tone at  Malakunanj a II  sugge s t  infrequency of  s trong 
water and wind erosion . The ab sence of shell s  - sp ecif ically estuarine shells  -
in the sands is  no t necessar ily due to post-deposit ional des truct ion , becau se 
they were only locally available  after the sea reached its  present  level in 
post-glacial t imes . 
A key issue is  the meaning of the transi tion from sands to midden , in that 
it  has been sugge sted (Kamminga and Allen 1 9 7 3 : 2 5 )  that a hiatu s is  reflec ted in 
b o th sediments  and dates . I have argued elsewhere ( e . g .  Chap ter V ,  Dat ing) that 
the gap in the dates in my sites  is as much a reflec t ion of the l imited series 
of samples  as i t  is of the true s tate of  affairs . But what has not as  yet been 
stres sed is that deflat ion and weather ing probab ly occurred throughout the 
accumulat ion of the sands , rendering a rich garbage heap stuffed with bone , ash , 
firewood ,  skin s ,  fur and the l ike into the sand and charcoal we f ind today . 
Until large amounts of shell were incorporated into the deposits , all debris  was 
deflated to a succession of  sandy surface s ,  the late s t  of  which need no t have 
been exposed for long . In human terms , what I am saying is that  the same p eop le 
who deposited the mater ial in the upp er reaches of  the sands may have accumulated 
the early midden debris , leaving a false impression of cul tural change in the 
shelters .  
After 6000 BP 
The later industry occurs within middens at a number of plains shelters . I t  
is  primarily an estuar ine shell midden at Malangangerr , Nawamoyn , Malakunanj a II , 
Ngarradj and Parib ari  and a dominan tly fre shwater one at  the Nourlangie sites . 
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In contras t ,  the indu stry appears in sand s with varying amount s of  locally derived 
rubble and gravel at plateau s i te s , including Jimeri I and II , Lindner , Leich­
hardt , Ingaladdi ,  Sleisbeck , Yarar , Tandandj al anp the Willeroo/Delamere shelters . 
A cruc ial issue is  the f irs t appearance of estuarine condit ions in the area , 
which can be  approached by way of  the dates  for the b�se  of  e s tuarine middens in 
sites . There are f ive such dates  from different sites , three of  them markedly 
older than the other two . The older dates are 7 1 1 0 ± 1 30  BP (ANU-53 ) for 
Nawamoyn , 6355 ± 250 BP ( SUA-264 ) for  Malakunanj a II and 5980 ± 140 BP ( GaK-6 2 7 )  
for Malangangerr . The se last two dates overlap a t  one standard deviat ion , so 
that the age of the event they mark is best  expres sed by pooling the two results  
to produce an estima te of 6070  ± 122  BP . When this  pooled result is  compared 
wi th the Nawamoyn date , there is  a dif ference of 104 0  ± 1 7 8  with a z value of 
5 . 84 and a standard deviat ion of 4 . 3 ,  suggesting that  i t  is  signif icantly 
differen t  from the o ther two dates and that we have here two chronologically 
separate even ts (Polach 1 9 7 5 : 266 ; pers . comm . ) . For the present  I prefer to rely 
on the 6000 BP e s t imate and reserve my op inion on the older 7000 BP one , pending 
conf irmat ion of its  antiquity . The two younger samples  date the f irst  appearance 
of middens at Ngarradj at 3450  ± 1 2 5  BP ( SUA- 1 6 4 )  and at  Paribari at 3 1 20 ± l OO BP 
(ANU- 1 7 ) . 
Given that estuar ine condit ions were far more extensive 6000 years ago than 
they are today , it is clear that the availability of · shellfish has changed over 
time . Al though there are only f ive sites  involved , I should like to suggest that 
the age of  the app earance of  middens at different sites  may well be related to 
their distance from sources of es tuarine shells . This  proposition is difficul t  
t o  sub stantiate because we d o  no t know the full extent of es tuar ine mudflat s in 
Holocene t imes , but if today ' s  situat ion is any guide , it  is wor th no ting that  
Malangangerr is  only 1 km from the  Eas t  Alligator River and Nawamoyn only 5 km 
away , whereas Paribari and Ngarradj are 8 - 1 0  km distant . Malakunanj a II  is  
closer to the  Magela mudflats ,  which might well  have supported es tuarine forms 
during an early s tage of the progradation of the plain . 
At ail events , dif ferent  s i tes  have diff erent depositional his tories and 
middens do no t app ear synchronou sly in shel ters all over the area . The deposi­
t ional  history recorded at Ngarradj is  no t essentially different from that found 
in my own s i tes . All show sporadic occupation and sequential gap s that may 
reflect abandonment and/or idiosyncrat ic weathering and deflat ion processes . I 
feel that  if  more extens ive suites  o f  radiocarb on dates were availab le from all 
sites , many apparent  hiatu ses would  disappear . The intermediate zones at  
Malangangerr and Nawamoyn might well prove to b e  of  a similar age  to the  orange­
yellow sands at Ngarradj , thus dispelling notions of  maj or human migrat ion out of 
the reg ion at certain t imes . 
ENVIRONMENTAL CHANGES 
I f ir s t  describe  sy stemat ic change s in the distribu tion of the excavated 
organic elemen ts  over t ime , then attemp t to arr ive at the meaning of  these  
changes  in terms of the  human actions and responses involved in producing the 
evidence under discu ssion . 
External Evidence 
Prehistoric environmental condit ions can be asses sed to a large extent quite 
independently of  any material found in the s tratif ied contexts  of  archaeological 
s ites themselves .  In our part icular case , the present evidence for worldwide 
eu static event s  suggests  that the area under discussion ·underwent considerab le 
changes over the past  20 , 000 year s ( see Chap ter I ) . In br ief , the East Alligator 
region near Cannon Hill stood about 300 km from the neares t  coast 1 8 , 000 years 
ago and , as su ch , was drier and probab ly less  well vegetated than it is today . 
Then , with the onset of the post-glac ial recovery , maj or environmental changes  
were set  in mot ion . Several authors sugge st that the climate was wetter and 
warmer than it  is  today around 7 000 years ago and if this is so , then the coas tal 
plain mu st have been very swampy with vast s tretches of  wetlands .  According to 
a recent  s tudy of  chenier s at Point  Stuart (Clarke et al . 1 9 7 9 ) , progradation 
began when the sea attained its  present s tance around 6000-7000 years ago , while 
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around 6000  BP es tuarine condi tions registered in  the  upper reaches of broad 
coastal rivers like the Eas t  All igator , some 32-40  km inland from the sea . I t  is  
misleading , however ,  to as sume that the situat ion pertaining today is  s imilar to 
that prevailing over the pas t millennia (pace C .  White  1 9 7 1 ) , because  this 
ignores the mas s ive environmental impac t wrought by introduced feral animals like 
the buffalo and the pig over the past  century . Careful analy sis  of  e thnographic 
and historical source s ,  read in tandem with studies of animal behaviour , suggests  
that the net  effect  of  these feral animal s  has  been to accentuate the high 
seasonal peaks  by destroying the plant  cover that served to mit igate the worst  
effec t s  o f  the peak dry and wet seasons in former t imes . 
Internal Evidence 
To s tart on a rather despondent note , there .is  virtually no evidence of  an 
environmental nature in archaeolog ical depo sits  older than 6000 years on the 
plains or p lateau . The total ab sence of bone , shell and wood and the presumed 
ab sence of pollen in these sandy deposits  make the landscape around the sites at 
the t ime o f  their prehis toric occupat ion into a blank . We can safely inf er the 
presence of people  from their stone tool s , grind stones and ochre , while their use 
of  the shel ter s to l ight f ires i s  attes ted by the presence . of  charcoal wi thin the 
recesses . Bu t ,  g iven the fact that people were part of the landscape some 25 , 000 
years ago , it  is sobering to realise that we do not know whether they shared 
their environment with giant and ext inct fauna , whether they spread their f ires 
widely over the land to modify the ancient f lora and fauna , whe ther they resorted 
to  using shelters only at certain seasons  or certain days in the year and whether 
their sparse leavings mirror a sparse  population . Only one thing seems clear : 
the land , e sp ec ially the present  p lain ,  mus t  have looked very dif ferent from what 
it does  today , being remo te from the sea and stretching flat and level f ar to  the 
north unt il it  reached the moun tain s  of New Guinea . The climate  was probab ly 
drier and e s tuarine conditions , produc tive of archaeologically preservat ive shell 
debris , were far away . 
After the sea reached its  present  position on the north coa s t , processes  of  
beach accumulat ion and progradat ion began . Around 6 000 BP  e s tuarine conditions 
were regi s tered on the plains some distance inland . This change is  reflected 
archaeologically by the fact that people began carrying mangrove/mudflat shells  
into  shel ters for food . They brought them far afield  from their source , 
depositing them at sites  on the Cannon Hil l , Magela and Oenpelli p lains , over 
dis tances  up to 10 km from the shell  beds ( c f . the s imilar circums tance reported 
for Yarar shelter by Flood ( 1 9 7 0 : 35 1 ) ) .  This  heavy alkal ine additive , together 
with the sheer bulk of the shell s ,  helped prevent the destruction of  other 
organic elements  in the shel ters , providing as  a resu l t  the only well-preserved 
record of environmental condi t ions in prehistor ic time . Thus sites  with estuarine 
shells  inform on human b ehaviour , diet , clima te and vegetat ion , while sites  which 
they do not reach present the same b lank f ace  as do the sandy deposits  containing 
evidence of human presence before 6000 BP . 
Internal Evidence : The Shells  
Detailed analysis  of  midden composition , coupled with s tatistical testing of 
the re su l t s , provides evidence of the relat ive intensity with which the new 
estuarine shellf ish were exploi ted , as well  as indicat ions of shif t s  in the 
frequency of certain species over time . 
The relat ive intens ity of  exploitat ion is  asses sed by comparing the density 
and condit ion of  shells depos ited in dif ferent levels . My column samp les at 
Malangangerr and Nawamoyn include material from the transit ional level which 
underlies the middens . S tatistical testing shows that  there is  a signif icant  and 
sudden increase in shell density between the transitional zone and the base of  
the midden and that the initial intensity of depo sition is  maintained throughout 
the midden itself . We may therefore view the sparse , chalky shells  in the thin 
trans it ional zones as  derived from the main midden , being trodden into the 
existing shel ter f loor when people f irst  s tarted bringing them into the shelters 
about 6000 years ago . The coun ter-proposal by Kamminga and Allen ( 1 9 7 3 : 30 ) , 
that people did not exploit  estuarine resources for some 2000 years after the 
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sea attained its present level , is  untenable in this light and in view of recent 
radio carbon dates at Ngarradj . 
Three dif ferent shif t s  may be  d iscerned from the analysis  o f  species distri­
but ion over time . The first occurred throughou t the entire period of midden 
build-up at Malangangerr and Nawamoyn and involves changes in the relative pro­
portion s of  certain mangrove/mudfla t  species . The mo s t  popular forms are the 
small mangrove mud whelk , Cerithidea anticipata , the mangrove c lam ,  Ge loina 
coa:cans , and the large mangrove snail , Te lescopium te lescopium . The distribu­
tional change is evident between the lower and upper halves of  the middens , in 
that Cerithidea increases signif icantly over t ime , while Te lescopium decreases 
at both sites and Ge loina declines at Malangangerr . In contrast  to this , a 
preliminary analysis  o f  the test  excavat ion at Malakunanj a I I  suggests  that 
Cerithidea obtusa remained dominant throughout some 6000 year s of  accumulat ion , 
constituting a constant 80% of  the total shell  weight in the midden there 
(Kamminga and Allen 1 9 7 3 : 4 6 ) . 
The second shif t in shell sp ecies over t ime i s  far less  clear and concerns 
changes over the past 3000-4000 year s . The upper halves of  the middens  at 
Malangangerr and Nawamoyn were scrutini sed for changes .  An increase o f Cerithidea 
at the expense of Ge loina and Te lescopium was noted at both site s , with the 
decline in Ge loina being more pronounced at Malangangerr and that of Te le scopium 
more marked at Nawamoyn . A hint  o f  the same process  was noted in the analysis  
of  the  midden zone at Parib ari , but unfortunately the  numbers were too  small to  
confer statistical s ignificance . In contrast  to this , the sequence at  Ngarradj 
suggests  that people concen trated on land fauna , switching over to a heavy 
estuarine exploitat ion pattern about 3500 BP when a dense accumulation o f  man­
grove/mudflat shells began to accumulate (Kamminga and Allen 1 9 7 3 : 30 ) . This  
typ e of  local variat ion is  both thought-provoking and reasonable , given the 
environmen tal mo saic that of fers a wide var iety of faunal suites in the area 
today . As far as the actual content of the Ngarradj midden is concerned , pre­
liminary analysis simply claims that Cerithidea remain s  the dominant species 
throughout (H . Allen per s . comm . ) . 
The last change in shell species frequency involves the freshwater mus sel , 
Ve lesunio angasi . These occur in the upper levels  of  many shelters on the plain 
and plateau , but their distribut ion within deposits  which also contain mangrove/ 
mudflat species shows that they increase markedly in the later level s  at Pari­
bari and are res tricted to t iny quantities in the uppermo st  surf ace levels  at 
Malangangerr , Nawamoyn , Malakunanj a I I  and Ngarradj . 
To look now at the changes  as a whole , the analysis  of shell con tent in the 
transitional levels  and the lowest  midden levels at Malangangerr and Nawamoyn 
suggests  that once people started bringing shells into the sites , they went on 
doing so enthusiastically enough to accumulate a dense midden consis tently over 
t ime . This might  mean that if the occupants  of the shel ters ranged only in the 
general area of their shelter s  on the Magela and Cannon Hill p lains , they 
responded fast  and effectively to the appearance of es tuarine conditions there . 
Alternatively , it  could mean that the occupants  moved more widely over the p lains, 
from the shore to the outliers near the escarpment and so were in a position to 
exploit  es tuarine shell  beds in the Cannon Hill area as  soon as they appeared 
there , because they were already familiar with such resources nearer the coast . 
Given the fact that the dates sugges t  a close congruence between sea-level rise 
and the app earance of  middens inland , both these suggestions are accep table . 
The shift  in dominant species at Malangangerr and to a slightly les ser 
extent at Nawamoyn from Ge loina and Te lescopium in the early s tages to Cerithidea 
in the later ones can be looked at  in the l ight of Meehan ' s  ( 1 9 7 5 , 1 9 7 7 )  
meticulou s study of  shellfish harvesting and consumption by Aborigines living 
around the mou th of the Blyth River today , where Cerithidea and Te lescopium occur 
and Batissa is the local equivalent of Ge loina . All three are found in mangrove/ 
mudflat s ,  though Batissa and Te lescopium cluster in the tangled mangrove roo t s , 
while Cerithidea is  as  happy in less  vegetated flats ( B . Meehan pers . comm . ) . 
All are edible , bu t not equally favoured : the clam , Batissa , is by far the mo s t  
popular , while Te lescopium snail s  are regarded as a relish , being ' too strong ' 
to constitute a stap le (Meehan 1 9 7 7 : 1 1 7 ) , and the small mud whelk , Cerithidea , is 
scorned , being t ime-con suming to collect and tediou s to separate from the shell . 
While I do no t claim that human taste preference s  have remained unchanged 
over t ime , it  is nevertheles s  interesting to no te that where they occur together , 
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Te lescopium generally as sumes a minor role in my samples  as  compared to Ge loina , 
a situat ion particularly clear at Paribar i . The shi f t  from Ge loina/Te lescopium 
to Cerithidea is rather more diff icult  to exp lain . All other things being equal , 
one wou ld predict that people would favour fat , j u icy c lams over mean , elusive 
nrud whelks , yet the shift  imp l ies that all thing s were not equal . If it reflec t s  
the fact that clams grew progressively l e s s  acce ssib le , then Meehan ' s  impression 
(pers . comm . ) that c lams and mud whelks enj oy slightly dif ferent environmental 
condit ions could be u sed to suggest  the progressive diminution of vegetated 
mu dflat s .  On the o ther hand , Ponder (pers . comm . )  ins ists  that all three species 
inhab it mangrove tangles , in wh ich case the decline of  clams in the samples  may 
signify over-harvesting by human predators . A possible line of  enquiry here 
might involve analy sis of  shell sizes  over t ime , based on Swadling ' s  work ( 1 9 76 ,  
1 9 7 7 ) , to show how molluscs  respond morphologically to environmental s tresses 
that include sy stemat ic human p redat ion . Thi s  would require larger samples  than 
I collected , as well  as  a more detailed grasp of  the environmental fac tors that 
once supported dense mangrove s tands in e s tuarine flats near the excavated sites . 
A broadly based invest igat ion of  this typ e should be borne in mind when devising 
further research procedures in this  area . 
As regards the relatively late appearance of freshwater mu ssels  at  a numb er 
of sites , one might argue that  as  these shells  are far more delicate than the 
mangrove/nru dflat forms , their restricted distribu tion mirrors their des truct ion 
in older level s .  There is no reason to as sume that they were unavailable in 
s treams and lagoons for the past  6000 year s ,  and cer tainly these  are the only 
mollu sc s  readily available in the immediate vic inity today . Mangrove/mudflat 
forms are no t present  in es tuarine mudflats near the sites ; Wilkes ( 1 9 78 : 29 )  
report s that their nearest source l ies a t  the mouth o f  the East  All igator River , 
40  km walk from Cannon Hill . The recent disappearance of  es tuarine shellf ish is 
undoub tedly linked with the fact that their sal twater mangrove hab i tat is  rarely 
seen in the area today . It  is  unl ikely that a shif t in mangrove distribu tion 
here is due to progradat ion ( c f . Kamminga and Allen 1 9 7 3 ; Allen 1 9 7 7 ) , b ecause  
this is  too  slow a process  to account for  such a recent widespread change ( J . 
Chappell per s .  comm . ) . Instead it  seems to b e  related to the impact of feral 
buffaloe s ,  for althbugh they do no t eat mangrove s ,  they affect  the ir well-being 
in two possible ways . First , their widespread graz ing on the p lain has denuded 
the area of  cover and freshwater f lows in the Wet probab ly imp eril saltwater 
sp ecies . Second , an edible grass grows at  the foot of some tidal mangrove species 
(D . Lindner p er s . comm . ) and although it is not highly prized , bu ffaloes graze on 
it in the late Dry , removing a stab ilising cover for mangrove roo ts . When the 
floods of the Wet come , the roo ts  are exposed and the p lants  die . 
Internal Evidence :  The Bones 
Animal bones turn up at all s i tes , but their density and degree of  preser­
vat ion depend on the nature of the sediments  in which they are incorporated . 
Where they occur as  dietary debris  in shell middens , preservat ion is patently 
better than it  is where they are found in sandy hor izons . This fact accounts  
for  their ab sence from all  bu t the upper level s  o f  the  sandy p lateau sites  and 
their extreme paucity in the lower sands at Nawamoyn and Malangangerr . Their 
presence in the transitional zones in these two sites , and in the upper grey­
brown sand at Ngarradj , can be explained in the same way a s  I have sugges ted for 
the spar se  shell remains there , that they might represent  debris  dropped and 
trampled in when the midden s f irst  began accumulat ing . If , on the o ther hand , 
one were to argue that the bones in the transit ional zones are in situ and 
represent the dietary remains of peop le who u sed the sites before es tuarine 
shells began to be deposited , then their survival could be due to the fac t that 
the rich alkaline additive ab ove mi tigat ed the d e s t ruc t ive e f f e c t s  o f  dep o s i t i on 
in a sligh tly acidic sand . In this  connection , H .  Allen (pers . comm . ) has 
suggested that the virtual ab sence of  estuar ine shell from the 4000-year-old 
bone-r ich sands at Ngarradj reflec t s  the dif ferent ial weathering of  organic 
ma tter due to groundwater movements . He feels  tha t slightly acid solut ions may 
have destroyed the shells  that were once there , while calc ium carbonate may have 
been redeposited in the bone , account ing for the fact that the lowest  bone is  
bet ter preserved than that found fur ther up  the sequence . This  ques tion awaits  
further work . 
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The bone assemb lages from the different levels of  the s tratif ied sites  are 
very small and analysis  shows no signif ican t  species changes over t ime . In point 
of  fact , with the sole excep tion of  one specimen of Sarcophi lus harrisii from 
Paribari , all animals  represented at  my sites , as well as at those  excavated by 
Kamminga and Allen , are extant and currently available in the vicinity . They 
include mammal ian bones of large and small animals , ranging from Macropus anti­
Zopinus to smaller wallab ies , b andicoo t s , possums , native cat s , rat s and bat s .  
Bird remain s include goose b ones , egg shell and f eather s ,  while freshwater fauna 
i s  represented by f i sh and tur tles . Estuar ine sp ecies include mangrove crab s 
and fish ; a var iety of land and aquatic rep t iles  is also present . 
The only change to be ob served is  that in the dis tribution of relat ively 
frag ile remain s like f ish bones at Paribari , which can be conf idently attributed 
to dif ferent ial weathering over t ime . For the rest , the ac tual minimum numb ers 
of individuals  represented at my sites  are too small to  allow speculation about 
faunal change s  over t ime . 
Internal Evidence : The Plants  
Plant remains were found only at Parib ari . The ab sence of  this  element at 
other p lain s  sites  could be due to the inadequacy of my excavat ion techniques , in 
that I did not make any effort  to recover vegetab le matter by f lotation or careful 
microscop ic insp ect ion . The Paribari collect ion is  interes ting , however , because 
it  inc ludes a number of edib le plant fragments  that suggest  the use of the shelter 
in sp ecific  seasons . 
Environmental Change and Possible Human Re spon se 
The evidence of the organic remains summarised above provides a very general 
glimp se into p rehistoric human resource management on the Arnhem Land p lain over 
the past  6000 year s . The record is neither continuous nor complete , for the 
ou twards s igns of forag ing and feasting are compressed in to an archaeological 
context truncated and amended by t ime . In a very general sense , we can infer a 
long-term environmental mo saic in the area , made up of  freshwater , e s tuarine and 
terrestrial  components , who se distinctiveness  and po tential were recognised and 
exploited for thousands of years . In this regard , the evidence for differences 
in economic b ehaviour between Ngarradj and the other s ites fall s  into perspective 
as an apt example of the fact that people u sed different  resources for similar 
ends  around the same time . 
Interpretat ion of  faunal shifts  involves an interp lay between environmental 
changes and the p rehis toric human p ercep t ion of  these changes , as  expressed in 
the archaeological record . While granting the complexity of  this proposit ion , I 
think it  nevertheles s  important to try to  assess  the archaeological record as a 
product of  both environmental effects  and internali sed changes in human response 
to environmental prob lems such as  altered food sources ,  seasonal shif t s  in climate 
and temp erature and the like . 
Seasona lity of Site Use 
The s trong seasonality that governs biotic responses by setting a patterned 
and cyclical  rhythm to l ife in this area also affec t s  and determines human 
behaviour . The degree to which living organisms respond to these rhythms varies . 
Plants  respond in discrete flowering and fruiting periods . Animal response 
ranges from the subtle  p rogramming that induces geese to lay their eggs in the 
peak Wet to the more obvious imp erat ives that force Collett ' s  rat to move en 
masse to higher ground after the first  rains  f lood its  low-lying burrows ( Calaby 
1980) . People seem more resilient to external c l imatic var iations , presenting 
every appearance of b land b iolog ical response in their year-round fertility 
patterns . Al though cultural forms tend to buffer their b iological selve s against  
external change s ,  neverthele s s , in a s  much a s  peop le are a part  of a landscape 
such as  thi s ,  human responses to the s trong sea sonal rhythms are evoked and 
eventually expres sed in certain aspects  of cul tural b ehaviour . 
Yet the expressions are of ten flee t ing , sub tle and diff icult to interpret . 
It  is  nigh impossib le to disprove year-round use of  shelters from the organic 
236 
remains of  human garbage , b ecau se the ab sence of  certain element s could be 
attributed to external factor s l ike dif ferential weathering . In a sense , there­
fore , one has to assess  the po tential impact of the marked seasonal environmental 
changes by  assuming that hunter-gatherers , appreciating that there were f luc tua­
tions in resource availability , organised their life , like other organisms , to 
cope with this  situat ion . In terms of  the evidence with which we deal , this  
means that positive evidence o f  food  remains  that app ear at  discrete seasons is  
a strong indicat ion of  preferential s ite u se at such season s  of  the year . 
The best  such indicat ion of  seasonality comes from the analysis  of  p lant 
remains  at Paribari , which points  to occupat ion in all seasons . Faunal remains 
are more indefinite in this  respec t . Amongs t  the best  indicators are the bone s 
of magp ie geese ( identif ied at all three of  my plains  sites)  which p o s s ib ly 
conf irms dry-season u sage , in that the b irds are mos t  easily harvested then . 
Goo se eggshell , which abounds  at  Paribari and occurs in lesser amount s  at  the 
other two sites , strongly suggests  late wet-season · oc cupation , the eggs being 
availab le for harve sting only when the floods recede from the swamp s .  Finally , 
emu eggshell at Malangangerr suggests  dry-season use , s ince the eggs are laid in 
May-June and are availab le t ill  around Sep tember ( R .  Schodde p er s . comm . ) . 
The inference s  about the season of  site u se allowed by the other faunal 
remains are equ ivocal . Kangaroos , wallab ies , bandicoots  and possums are available 
all year round , though one might well argue that they are more frequently caught 
in the Dry , when forager s range widely over trac t s  cleared by burning ( e . g . 
Thomson 1 9 3 9 : 220) . Similarly , flying foxe s and bats are availab le all year round, 
but it is  more p roduc tive to operate in monsoon rainforest  patches when the land 
is dry . Fish are availab le all year round , but techniques used vary according to 
the season : for instance , spears and nets were used in billabongs at Oenpelli in 
the Dry ( Sp encer 1 9 28 : 7 85 , 7 9 7 ) , while trap s , weirs and spear s usually come into 
play when the waters are higher . Likewise , Meehan ' s  ( 1 9 7 5 ) s tudy o f  shellf i sh 
suggests  that the availab ility of  d if f erent species i s  subj ect to a number of 
factors , but the species with which we are concerned are available throughout a 
normal year . Ab original preferences  may also dictate the degree to which certain 
forms are harvested at differing seasons : for example , more Batissa c lams are 
collected at the mouth of the B lyth River in the late  Dry when it  is  easier to 
get them (Meehan 1 9 7 5 : 1 2 5 ) . Thi s  pat tern is  logical and reasonab le , yet it  might 
mean that there are fewer po tential indicator s o f  sea sonal b ehaviour in the suite 
of  dietary remains . 
To sum up , while we can confidently predict that  the intensity of  site  use 
and resource management was subj ec t to  season rhythms , we can produce very l ittle  
direct conf irmat ion o f  this  in  prehistoric t imes . Analysis  of  organic remains 
provides more evidence of dry- than of wet-season site  us.e , bu t on a priori 
grounds  alone one would imagine that shelters were in at least a s  much demand 
during the rainy season as  they were in the Dry . 
Intensity of Site Use Over Time 
The first  quest ion to ask is how much debris  might have accumulated under 
intensive occupat ion . Meehan provides some star tling answers in her estimate of 
the bulk of debris left by 34 Anbarra people  for whom shellf ish represented 
2 . 5-8 . 9 % of the to tal calories consumed in one year . She calculates  that  the 
annual consump t ion involved 234 , 000 individual shellfish ,  whose  bulk would occupy 
abou t 8 m3 (Meehan 1 9 7 5 : 238-9 ) . At this rate , the ent ire  estimated volume of  
midden could have accumulated in six and nine year s at  Nawamoyn and Malangangerr 
respectively . 
The same may b e  said of  the o ther faunal remains that represent  dietary 
debris . One needs no calor ific  calculat ions to realise that there are very few 
individuals  present in the samples , far f ewer than would  be  eaten by a healthy 
group of hunter-gatherers in one season . But there i s  ano ther aspec t  that needs 
stressing , which is that some o f  the foodstuffs  can be harves ted in bulk . This 
includes  fish ,  goose eggs and f lying foxes , who se strangely isolated incidence 
in the middens suggests  odd visits  by individuals rather than intensive occupa.J: ion 
by group s of people  for long p eriods . 
One migh t suggest  that peop le deliberately abandoned sites  before they filled 
up , yet the evidence of  sporadic use right up to the present tends to  deny this 
rather rigorous exp lanat ion . Nor are we talking abou t middens that have been 
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gro ssly weathered and crushed into signif icantly smaller volumes over t ime , for 
shell s  are in relat ively good condition in the areas behind the dripline and 
there are no marked horizons of cru shed fragments . 
What in fact we seem to be  dealing with are sites where people ate , slep t , 
decorated themselve s or the wall s ,  buried their dead and s tored certain obj ects . 
This realisation alone sugges t s  p eriodic usage , in that a p lace might well be  
avoided after a burial or after too much rank dietary garbage had been dropped . 
The no tion of  discontinuou s , sporadic usage accords perfectly with all the o ther 
fac tors mentioned , such as the volume of deposited shell  and the nature of the 
food animal remains . We now need to see whether the other cul tural debris  
reflec t s  a s imilar situat ion or not . 
CULTURAL SEQUENCE 
General Charac ter 
My re search in the Eas t  Alligator region reveal s a two-part  cultural 
sequence . This is unquestionably a simplificat ion of actual events , and in this 
sense it i s  an artifac t of  my analysis . However ,  it  provides a vehic le against 
which environmental shif t s  and changing patterns of  human behaviour may be  viewed • . 
The two-part sequence is patent at  Malangangerr , Nawamoyn and Jimeri II , as  well 
as at Ngarradj (Barton 1 9 7 9 : 6 2 ) , and appear s tentatively at Malakunanj a II , 
Nourlangie I ,  Lindner and Leichhardt , as well possib ly as at my site of  Jimeri I ,  
despite reservations in some quarters ( cf .  Kamminga and Allen 1 9 7 3 : 48 ,  arguing 
this matter wi th regard to the Malakunanj a II sequence) . Beyond the Arnhem Land 
p lain and e scarpment valley s , a comp arab le sequence occurs at Ingaladdi and 
possib ly at Sle isbeck and Kintore Cave . 
The basic conten t  of  the two indus tries differs in that the earlier one 
contains  s crapers , core scrapers , utilised flakes , ochre , grindstones and edge­
ground axe s , whereas the later one features points , small rec tangular scrap er­
adze s , u se-polished flakes , utili sed f lakes and edge-ground axes . Where the 
later industry occurs in e stuar ine middens at  the p lains site s , bone and shell 
tools  are present too . 
In addi tion to the obviou s typological difference s ,  two successive industries 
are distingu ished according to relative densities of  s tone artifac t s , as well  as 
technological considerat ions such as  the s.ize of  was te flakes and the typ es of 
raw materials  used . 
1 .  A marked bimodal distribution of  s tone tools delineates the two industries 
in the sands at  Jimeri I I . In contras t to this , there is a striking drop 
in the density of worked s tone from the sands to the middens at Malangangerr 
and Nawamoyn , partly at least  to be  accounted for by the large volume of  
organic debris  in the midden and its  corresponding ab sence from the sands . 
The den sitie s  recorded at Ngarradj are considerably higher than mine and no 
strong bimodalism is no ted . 
2 .  In the matter o f  flake size there are two rather different tendencies evident 
at some sites . At Jimeri II was te flakes are larger in Level III and markedly 
t inier in Level I ,  which i s  nicely in accord with the fact that more f ine 
retouch was needed to produce the small tools of the upper , later indus try . 
Barton ( 1 9 7 9 : 40 )  assumes that the same trend wa s present , for the same 
reason , at Ngarradj , but my s tatistical tests  reveal s ignif icantly more 
small flakes in a pre-point/adze horizon in Layer Illa and signif icantly 
fewer tiny flakes in the point/ adze Layer Ila ! Prec isely the opposite 
trend to that found at Jimeri I I  occurs at Malangangerr and Nawamoyn , where 
smaller flakes occur in the early industry and larger ones in the later one , 
a f inding compatib le with a conclusion tha t more tool manufacture occurred 
in the earlier than in the later occupational phases at both those site s . 
3 .  As regards raw materials , all the s tone in my sites  seems to be locally 
availab le , though Barton ( 1 9 79 : 74 )  speculates about the importation of 
cher t s  into the area from the Sleisbeck/El Sharana region further south . 
S imilar trends occur at  Jimer i I I  and Ngarradj , with a highly signif icant 
decrease in quartz  being countered by a corresponding rise in quartzite over 
time . In both ins tances thi s  may ref lect the relat ively large amount s  of 
quar t z  pre sent in the basal gravels . 
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Dat ing 
The mat ter of  the age of the industries demands clo se scrutiny , being more 
complex than I realised in my early work ( C . White 1 9 6 7 a , 1 9 7 1 ;  White and Peter son 
1969 ) . 
The ear ly industry occurs on the p lain s  at  Malangangerr , Nawamoyn , Ngarradj 
and Malakunanj a I I ,  in all cases in sands below a later point/ scraper series that 
is  wholly or partially contained in a shell-midden matrix . The oldest  e s t imat ions 
o f  the age o f  this  early indu stry are not congruent with its  earliest  appearance : 
they s imply date the lowest  useful charcoal samples  collected at the sites . Thu s 
the middle of  the sands at Mal angangerr and Nawamoyn is  dated to between 24 , 000 
and 18 , 000 BP , while the lower part of the sands at Malakunanj a II is  dated to 
18 , 040  ± 300 BP ( SUA-265 )  (Gillespie and Temple 1 9 7 6 ) . As for the mo s t  recent 
age o f  thi s  indu stry , there has been no sp ecif ic attemp t to  assess  thi s  mat ter , 
though horizons containing neither points nor small  scrapers  have b een dated to 
8690 ± 1 2 5 BP ( SUA- 1 6 5 )  at Ngarradj and 8625 ± 5 50 BP ( SUA- 1 6 2 )  a t  Nourlangie 
Burial Cave (=  Nourlang ie 1 )  (Gillesp ie and Temple 1 9 7 6 ) . 
Plateau-valley s i tes  present a comparab le series of dates . At Lindner , 
where the test excavation revealed an early indu stry s imilar to the one discu ssed 
above , charcoal 'as sociated with a horsehoof core from the basal levels was dated 
to 1 9 , 9 7 5  ± 3 6 5  BP ( SUA-2 3 7 )  ( Gillespie and Temple 1 9 7 6 ) . The early indu stry at 
Jimeri II was dated at a mid-point of dep o sition to around 6500 BP , though a h int 
of  earlier occupation in the immediate vicinity at J imeri I i s  provided by a 
radiocarbon date of abou t 1 0 , 000 BP . 
Beyond the reg ion , a comparab le  pre-point industry at Ingaladdi is  b racketed 
by dates  ranging from 6800 to 4 9 00 BP (Mulvaney 1 9 7 5 : 28 9 ; Sander s 1 9 7 5 : 14 )  and a 
similar occurrence at  Sleisb eck i s  associated with a single date of  about 6600 BP 
( J .  Golson pers . comm . ) . 
The later industry occurs on the p lain in shell middens of  a predominantly 
estuarine character at Malangangerr , Nawamoyn , Paribar i ,  Malakunanj a II and 
Ngarradj and in as sociat ion with freshwater shell s at Nourlangie 1 ,  but there is 
no absolu te correlation between the f ir s t  appearance of the e s tuarine middens and 
this part icular cul tural assemb lage . 
At Malangangerr and Nawamoyn ; where expediency demanded that radiocarbon 
samples provide estima tes of  the age o f  maj or stratigraphic breaks , I concentrated 
on dat ing a maj or env ironmental event , the appearance of  estuarine conditions , 
rather than cul tural changes  within the midden . Consequently the level of  the 
earliest points and associated small  scrapers  was never specif ically dated and 
their app earance was ingenuou s ly linked to  that of  the middens , in that they 
appeared after this  event in b o th sites . Later work in the area (Kamminga and 
Allen 1 9 73 ; Allen 1 9 7 7 )  focu s sed more clo sely on the prob lem and , as a resul t of  
this , it  is  now clear tha t the cultural and environmental change s are  not 
congruent . Points  appear after e s tuarine condit ions are regis tered in certain 
shelter s . I wish to stress  the fact that I am concerned largely with points  
here , becau se they constitu te a more diagno stic  entity than scraper s ,  being 
exclu sive to the upp er indu stry . It  i s  true that small rec tangular scrap er-
adzes  are associated with points , bu t scrapers per se are a less exclusive group , 
in that small ones  occur in the early indu stry and large ones in the later , 
confusing the mat ter to  some degree . Thu s ,  the discovery at the L indner site of 
a single small rectangular scraper , 1 2 5 - 1 30 cm below the surface and dated to  
1 3 , 19 5  ± 175  BP ( SUA-23 6 )  (Gillesp ie and Temple 1 9 7 6 ) , does not seriously a f fect 
the estimate for the appearance of the later industry . 
We f ind that points  are restricted to the upper half of  the midden a t  
Malangang err , conf irming a considerable time lap se between the f i r s t  accumulat ion 
of the midden and the f irst  appearance of points  there . I asser ted earlier that 
points  occurred throughout the midden a t  Nawamoyn (White  1 9 6 7a )  but re-inspect ion 
revea l s  that al l four  specimen s are concentrated towards  the upper half o f  
the midden there too ( see Chap ter VI , Level I :  Conclu sion) . A s imilar situation 
is apparen t at Malakunanj a II , where points  are res tric ted to the upper 30 cm of 
a 50 cm-deep midden which began accumula t ing 6000 year s ago ( J . Kamminga p er s . 
comm . ) .  The fact that these  tools  are a s soc iated with fragments  of  glas s sugges t s  
that dep o s ition has not been a s  s traightforward as  one might hope  in thi s  parti­
cu lar instance . Fina lly , there are two specif ically dated instances . At Pari­
bari , points  occur throughou t a sequence dated to 3 1 20 ± 100 ( ANU- 1 7 )  a t  its  
base , while at  Ngarradj points  occur above and below a midden dated to 3450  ± 
1 2 5  BP ( SUA- 1 64 )  (Gillesp ie and Temple 1 9 7 6 ) . Unfortunately the date of  the 
lowe s t  points  in Ngarradj is  not known (Barton 1 9 7 9 ) . 
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Unl ike the situation in plains sites , dating s trategies were sp ecif ically 
aimed at e s tabl i shing the age o f  the earliest  points  in plateau-valley site s . 
The best-attested date comes from J imeri I I ,  where the base of  the level contain­
ing points  and small scraper s is 4 7 7 0  ± 1 50 BP (ANU-50) ,  an estimate compat ib le 
with a somewhat less  confident one , for a similar level at Leichhardt , of  5045 ± 
1 2 5  BP ( SUA-244 )  ( Gillespie and Temple 1 9 7 6 ) . If  the 1 0 , 000 BP date from the 
b o ttom of J imeri I came from a pre-point occupation , then the earl iest es timate 
for their appearance there i s  3 820 ± 1 00 BP (ANU-5 2 ) , which is  slightly earlier 
than the date of their first  appearance at Lindner at 3070  ± 85 BP ( SUA-23 5 )  
( Gil lespie  and Temple  1 9 7 6 ) . 
The only other dates for point  industries in north Aus tralia come from 
Ingaladdi , where they first  app ear in a level estimated at 2890  ± 7 3  BP (ANU-5 7 )  
(Mulvaney 1 9 7 5 : 29 1 ;  Sander s 1 9 7 5 : 1 3- 1 4 )  and Yarar , where the oldest of  a rather 
confu sing series of dates is  3 3 5 0  ± 90  BP (V-7 2)  ( Flood 1 9 7 0 : 30-3 1 ) . 
The f inal i ssue is  the upp er limit on the later point/ scraper indus try , and 
here we fall into the same dif f iculty as was no ted in assessing its  earlies t  
appearance in certain s i te s , in that the event has never b een specif ically dated . 
Instead , e stimates have b een made concerning the date of  surface levels  in various 
site s , which p rovide an indication that occupation has gone on to  the present  
time . Points , small rectangular scraper-adze s , u se-polished f lakes and axes all  
occur on  the surface of  shelters in these areas , suggesting their manufacture and 
u se until recently , but ac tual proof awaits  more detailed work . 
Conclu sion 
A coherent  pattern b eg ins  to emerge of the stratigraphic rela tionship of two 
successive indu stries in the research area and beyond . The earlier one is 
apparen t on the plains and in at  least  one plateau valley 20 , 000-24 , 000 years  ago . 
Its  ?ppearance fur ther sou th at  Ingaladdi is  later , and unless  this reflec t s  
sampling b ias , a testable propo sition for future work is  that the maker s  were 
moving into the continent from the northern coast .  Thi s  industry went on being 
produced in Tin Camp Creek and sou th to Ingaladdi up until ab out 5000-6000 years 
ago , by which time e stuarine conditions were f irmly e s tablished on the p lains . 
Careful s crutiny of  the middens  suggests  that  their initial  appearance is  not 
congruent with a cul tural change as  I had previou sly thought . Given the fact 
that people were present  on the plains approaching 8000 years ago at  Ngarradj 
and Nourlang ie 1 (Gillesp ie and Temple 1 9 7 6 ) , as well as the fac t  that people 
sharing a s imilar cultural tradition occup ied p la teau shelters up to 6500 BP , I 
suggest  that the people who accumulated the early midden debris might well have 
manufactured stone too l s  of  the earlier tradition . In this  event , the shell  
tools and bone tools  of the lower midden levels need to  be added to their 
cul tural repertoire . 
The later indu stry , as characterised by the presence of  s tone points ,  seems 
to have appeared around 4000-5000 year s ago . Owing to  insufficient dating of  
p lains middens , their f ir s t  appearance here remains rather les s well  estab l i shed 
than one might like , but their earlies t appearance fur ther south at  Yarar and 
Ingaladdi is  later . Unless  thi s  reflec t s  sampling error s , we have a hint o f  the 
movement o f  this trait , and possib ly its  makers or traders , inland from the 
coa s tal plains . 
THE NATURE OF THE EARLY INDU STRY 
S tone and charcoal are the only cultural indicators  here . We have already 
discussed the impl ications of the charcoal and turn now to the stone artifac t s , 
which comprise f laked tools , ground axe s , hammer s ,  grindstones and ochre . 
Artifact Densit ies 
I t  is  a limited l ine-up by any standard , rendered all the poorer for its  
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sparse distribution . Art if ac t  densities range from 4 2 1  per m3 at Jimeri I I  to 
227 and a mere 9 1  at Nawamoyn and Malangangerr respectively , f igures whose  low­
nes s is all the more striking if one considers that post-depositional changes 
have rendered them higher than they mu st  have b een at initial deposition . 
Directly comparable f igures come from Ngarradj , where , however , some amb iguity 
is found in the table (Barton 1 9 79 : 4 2 )  but where one level contained 8054  flakes 
per m3 (Barton 1 9 7 9 : 43 ) . This  density may well reflect the rewards  of  careful 
sieving through 2 mm-mesh screens and selective wet sieving ( Barton 1 9 7 9 : 3 5 ) , 
while it  probably also suggests  that intense concentrat ions of  flaking are 
discretely distribu ted in the depo sit . The tabulated f igures are , however , 
curiously at odds with the ones in the text ( 1 9 7 9 : 4 2 -4 3 ) , to such a degree that 
they should perhap s be shelved for the t ime being . The only other comparab le 
data come from Ingaladdi , where deflation has left  abou t 5600 artifacts per m3 
in the lower level s ( Sanders 1 9 7 5 : 1 2 , 1 6 ) . 
Tool/Waste Rat io s  and Raw Materials 
Turning now to technological considerations , ratios of  tools to  waste  of  
1 : 2 7 at Malangangerr , 1 : 3 3  at Nawamoyn and 1 : 4 1  at J imeri II , as  well  a s  1 : 3 5  at 
Ngarradj ( Barton 1 9 79 ; see no te 2 of my Tab le 1 7 8)  sugges t  some manufac ture of  
implements on the spo t .  The rather lower ratio o f  1 : 1 6 at Ingaladdi ( Sanders 
19 7 5 : 1 6 )  supports this view but in a less  emphatic fashion . 
As far as  raw materials  are concerned , quartz ite and quartz predominate at  
my sites , quartz  at  Ngarradj ( Barton 1 9 79 : 4 2 )  and quartzite  at Ingaladdi .  Mo st  
of  my tools  are of  quartz ite , excep t for axes which are  almo s t  always made of  
volcanic rocks . A frugal u se o f  chert is  evident at  my sites  in  the low tool­
to-waste ratio s for this  particular group . 
Flaked Stone Imp lements  
The flaked stone assemblages from my three sites  are s imilar , in that all  
contain scrapers ,  utilised flakes and edge-ground axe s . The data are summarised 
in Tab le 1 7 7  and tests  reveal no s ignif icant differences between sites , a finding 
that bear s at least  as much on the small numbers concerned as it does on unifor­
mity of  behaviour at different  sites . All three sites contain s teep-edged core 
scraper s ,  while one such p iece has been specif ically dated at  Malakunanj a II  to  
ab ou t 1 8 , 000 BP ( Gillespie and Temple  1 9 7 6 : SUA-2 6 5 ) . A f ew scrapers are small 
enough to be perfec tly at  home in the later industry . The f inding s a t  Ngarradj 
seem highly compat ible with mine � in that the indus try in lower level III  
contains what app ear to  be axe s , utilised f lakes and steep , horsehoof-type 
scrapers . Barton , however , sp ecif ically denies this , asser t ing that the indus try 
resembles  those found in the New Gu inea Highlands ,  in that fortuitou sly shaped 
flakes are frequently used . He clas sif ies all the flaked tools  as  ' u t il ised 
flakes ' ,  a category in which he includes lightly utilised f lakes , heavily 
retouched p ieces with ' crenated edges ' ,  poin ted too l s  and utilised cores ( 1 9 7 9 : 
4}-48 ) ,  to  say nothing of  f lakes resemb l ing leilira b lades and ' an archetypal 
example of the Au stralian core tool and scraper indu stry ' ,  i . e .  a horsehoof core 
( 1 9 79 : 68 ) . What we seem to have here is  a misguided use of  the notion that a 
continuum may be  perceived between variou s components  in a p tone indu stry . I 
shall  return to this  point later , bu t for the time b e ing I feel that it  is  not 
unreasonab le to stress the similarity between the Ngarradj assemblage and o thers 
in the immediate area . 
A far larger collec t ion o f  scrapers occur s at Ingaladdi and they have been 
c lassif ied in a wide variety o f  forms ( Sanders 1 9 7 5 ) . Small adze s  constitute 2%  
of  that series , whereas they are  totally ab sent from the All igator site s , with 
the sole excep t ion o f  the scraper-adze dated to 1 3 , 000 BP at  Lindner (Gillesp ie 
and Temple  19 76 : SUA-236 ) . Finally , scalar cores , recorded at Malakananj a I I ,  
were not found in my series . 
Axes 
The axes are another matter . While the very fact  of  the ir presence in 
Pleistocene level s i s  s tartling , it should  be unders tood that my three sites , 
S i tes and l evel s ( % )  
J i meri Ma l an gangerr Nawamoyn Ma l angangerr Nawamoyn 
I mpl ements I I  I l l a I l l a l l l b I I  l b  
Scra pers 9 . 4  2 2 . 3  1 3 . 3  1 4 . 3  1 7  . 6  
Core s c rapers 3 .  l 4 . 5  2 1 . 4  5 . 9  
Uti l i sed fl a kes 48 . 5  33 . 3  37 . 8  1 4 . 3  1 7  . 6  
a n d  l umps 
Mi s ce l l aneous 1 2 . 5  2 . 2  5 . 9  
Retouched fragments 
un i  fac i a l  1 5 . 6  l l .  l 2 2 . 2  28 . 6  1 1 .  7 
b i  fac i al 3.  l 1 3 . 3  5 . 9  
Axes 7 . 8  33 . 3 6 . 7  2 1 . 4  35 . 4  
Tota l nos 64 9 4 5  1 4  7 
Table 1 7 7 The early industry : percentage incidence of different flaked stone 
implements, by site and level 
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Malangangerr , Nawamoyn and Jimer i II , are as  yet the only ones in the area to 
contain indisputable evidence of these axes in a Pleistocene context . Apart from 
an axe dated to  abou t 8 7 00 BP at Ngarradj and an axe f lake recovered from a dep th 
of 8 5 -90 cm at Lindner (bracketed by radiocarbon estimates of 1 3 , 000 and 3000 BP) , 
no further suppo�t ive evidence has emerged as  yet (Kamminga and Allen 1 9 7 3) . It  
is  both ironic and salu tary to recognise here the meaning o f  ' inter-site varia­
b ility ' . As for the large Ingaladdi collect ion , it con tains ' igneous materials ' , 
whose relat ionship to  axes and gr inding is  no t specif ied ( Sanders 1 9 7 5 : 1 7 ) . 
Analy sis  o f  the axes from my three s ites  which contain the early indus try 
shows that all are made of  volcanic rock , flaked , possibly pecked and then ground 
to produce the edge . Porphyritic dolerite is the predominant material , but 
quartz itic doleri te , hornfel s ,  schi st  and quartzite  are also present . Of the 20 
axes fn the three sites , 12 show deep , post-depositional weathering ; of  the se , 1 1  
come from Pleis tocene level s at Nawamoyn and Malangangerr . Since this  contras ts 
with the axe s o f  the early indus try at Jimeri II , wh ich are post-Pleis tocene , as 
well  as with all those (with one excep tion from Jimeri  II Level lb ) from the 
later poin t/ scraper indu stry , it conf irms their antiquity and that of the indu stry 
to which they belong . 
Five o f  the axes from Malangangerr and Nawamoyn are ' wais ted ' or grooved , 
while three small ;  triangular-shaped p ieces from Nawamoyn are ' s temmed ' . These 
are design features indicative of  haf t ing . A f inal point of  interest  is  that 
mo s t  of  the Nawamoyn axes came from the Wes t  Trench , f ive of them lying in a 
recess  formed by the back wall . This suggests  that they were deliberately 
cached , rather than s imply dropped at random in the site . 
Grindstones ,  Hollows and Art 
Grindstones occur in all site s , as sociated with hammer s to suggest systema t ic 
pounding and grinding . Small c ircular hollows , s imilar to tho se that decorate 
flat shelves of  rock in innumerable sites , are clearly at leas t as  old as the 
cover ing sands at Nawamoyn , probably at Malangangerr and apparently at Malaku­
nanj a II  (Kamminga and Allen 1 9 7 3 : 4 9 ) , where a s sociated charcoal is  dated t o  
18  , OOO BP ( G illespie and T�mple  1 9 7 6 : SUA-26 5 ) . There are two flattish mor tars 
at Malakunanj a I I  (Kamminga and Allen 1 9 73 : 4 9 )  in the same level as the ground 
hollow j u s t  ment ioned , as  well  as  a fragment of  a s tone ' dish ' from Jimeri  II . 
Their use may be  inferred from the smear of  ochre in one o f  the flat Malakunanj a  
II mortars , while an ochre-stained schist fragment f rom Jimeri II conf irms that 
the stuff  was pulverised . Ochre , of course , o ccur s throu gh0u t these site s , in a 
wide variety of colour s and shapes  and Chaloupka ( 1 9 7 7 : 24 5 )  suggests  that this 
reflec ts  ' . • .  the olde s t  evidence in Au s tralia of the attainment of aesthetic 
percep tion by p rehistoric man ' . The depiction of ext inc t anima l s  like the thy­
lac ine , together with the physical condition of  some painting s ,  may well  ref lec t ' 
the high ant iquity of  Arnhem Land rock art ( e . g .  Jones and Bowler 1 9 80 : 1 5- 1 6 ) . 
In this context we should note the presence at Ingaladdi of engraved rocks older 
than 5000-7000 years (Mulvaney 1 9 7 5 : 1 8 8 ) . 
Bu t whether the pulverising of  ochre was the sole u se of  mortar s  and hammer s 
remains unknown . Kamminga and Allen ( 1 9 7 3 : 4 9 )  suggest that these tools  were used 
to grind fruits , while Mulvaney ( 1 9 7 5 : 1 3 3 ) , not ing that .they are ' . • •  the oldest 
/ 
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presumed food preparat ion mortars in Au stralia ' ,  sugges t s  that their presence 
might b e  related to the drier climate that pertained in Pleistocene times and 
o ffers the tentative suggestion that they were u sed to grind seed s . 
Summary 
The identity and b ehaviour of the people who made the early indus try rema ins 
elu sive . They seem to have u sed shel ters briefly in our area , and perhap s more 
intensively further south at Ingaladdi . The collections  are small , and while 
too l s  like axes suggest a degree o f  cul tural continu ity , there are too few flaked 
implements  to show specific change s through time . The larger Ingaladdi series 
( Sander s 1 9 7 5 )  shows a trend towards  smallnes s ,  with the app earance of adz e s . It 
is  hop ed that when larger collec t ions are availab le for our area , comparative 
studies will b e  made . 
THE NATURE OF THE LATER INDU STRY 
The later indu stry contains tools  o f  s tone , b one , shell , wood , resin and 
fibre , bu t stone tools  are the only class to appear in signif icant numb er s  at all 
sites and thu s characteri se the indu stry . The mos t  distinc tive stone tools are 
points and-, to a lesser extent , small rec tangular scraper-adze s . Beyd'nd the East 
Alligator reg ion points  dominate in coeval industrie s . 
Artifact Densities  and Tool/Waste Rat io s  
Marked difference s occur between s ites containing the later industry with 
regard to number s , densities and tool-to-waste  ratio s  ( Table  1 78 ) . The dif fer­
ences are part icularly s triking between my p la in s  and p lateau sites , suggesting 
that far more too l s  were made and depo si ted at the latter . At Malakunanj a II , 
where the midden t!Xtends 65-68 cm b elow the surface . (Gillesp ie and Temple 1 9 7 6) , 
Level 2 ,  10-30 cm b elow surface , contains only two points  and eigh t . f lake s , 
conf irming the not ion that tools  were no t manufactured here a t  that t ime ( J . 
Kanuninga per s . c omm . ) . However ,  the plains/plateau dichotomy is  apparently 
contradicted by the f indings at  Ngarradj , where both numbers  and densities  of 
S i te 
Pl a i ns  
Ma l angangerr l  
Leve 1 I 
Nawamoyn l 
Level I 
Pa ri ba ri 
Nga rradj 2 
Nourl ang i e  6 
Mal akunanja I I  
Pl atea u 
J i meri  I 
J i meri I I  
Level I 
Other  
I nga 1 addi 
Level I 3 
Yara r4 
Notes : 
Arti facts (was te 
fl akes + i mpl ements ) 
Nos Dens i ty/m3 
261  
1 85 
461 
9 , 379 
42 
1 7 , 531 . 
1 8 , 808 
1 9 , 384 
c . 48 ,400 
1 5 . 0  
1 5 . 6  
1 5 3 . 0  
up  t o  4 , 932 
1 30 . 0  
c . 25 . 0  
2 ,  1 38 , 0  
2 ,  1 87 . 0  
5 , 239 . 0  
c .  l , 902 . 0  
Was te fl a kes/  
i mp l ement  
4 . 9  
3 . 7  
5 . 3  
24 . 0  
1 3 . 0  
20 . 0  
32 . 0  
3 . 4  
1 4 . 0  
l N o  s i gn i fi cant di ffe rences observed wi th i n  these 
1 eve 1 s 
2 Was te fl akes ( Barton 1 9 79 : 42- 3 ) ; i mpl ements ( Ba rton 
1 9 79 : 92 , ·  94 , 98 , 1 02 )  
3 One hammer excl uded here ( Sande rs 1 975 : 1 6 )  
4 Fl ood ' s  own est i mates ( 1 9 70 : 2 7 ,  34 ) a re used here 
because her raw fi gures ( 1 970 : 34 )  a re a l i ttl e at  
odds  w i th each  other ( 1 9 70 : 38 ,  tab l e )  
Table 1 7 8 The later industry : artifact densities and 
tool/waste ratios at various sites 
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waste flake s are cons iderab ly higher than at my sites and the overall tool/waste 
ratio o f  1 : 24 is  s imilar to that found at  my Jimer i s i tes . I computed this ratio 
according to the data p resented by Barton ( 1 9 7 9 ) . I t  should be regarded as  a 
minimum , however , becau se although Barton includes all waste f lakes in his counts ,  
he omi ts all  the edge-ground imp lements . However , a clo ser look at  the Ngarradj 
da ta reveal s some interesting feature s . Al though the density of f lakes fluc tuate s 
markedly through time , there i s  a definite decrease through Layers Ilb , Ila and I .  
In addition , tool/waste ratio s increase dramatically over time , being 1 : 3 5  in the 
lowest  poin t/ scrap er-adze  l ayer ( Ilb ) , 1 : 14 in Layer Ila and a mere 1 : 6 in Layer 
I .  
Ingaladdi has an inordinately high density of tool s ,  accompanied by such a 
low tool/wa s te rat io , that i t  looks  more like a depos itory than a manufacturing 
site . Yarar is a plains site where stone seems to have b een worked in large 
amounts to produce the rich indu stry there , bu t the high tool/waste ratio suggests  
either that it was no t a workshop or  that Flood ' s  ( 1 9 70 : 34 )  estimate of  4 3 , 000 
waste flake s is  too con servat ive . 
Raw Materia l s  
Quartz.ite is  the mo st popular rock u sed at  a l l  my sites , barring Paribari , 
where quar t z  p redominate s . Analysis of  the two sets  of  Jimeri ma terial reveals 
a marked and signif icant decline in quartz ite over time in favour of  quartz and 
igneou s/metamorphic rocks , bu t quartz ite remains the mo st  popular materia l  through 
all the levels at  Ngarradj ( Barton 1 9 79 : 8 3 ) . There i s  a marked congruence b etween 
raw material and tool type in my sites , seen especially in the two dominant forms , 
points  and scraper s .  Points  are predominantly made of  qu.artzite , with quartz  
running a poor second , while mo s t  scrap ers  are made o f  chert . A similar situation 
occurs at Ngarradj ( desp ite the inaccurac ies in Barton 1 9 79 : 10 1 , Table  39 ) , where 
almo st 80% of the points  are quartzite and around 7 5% of  the adzes are chert . 
Quartz ite points  predominate at Yarar ( Flood 1 9 70 : 34 ) , at Tandandj al (McCarthy 
19 5 1 : 2 1 1 )  and al so at Ingaladdi ( Sanders 1 9 7 5 : 1 5 , 1 6 , 2 5 ) , where chert scrapers 
al so occur . This correlat ion of tool type and rock wa s ep itomised in the 
classifactory terms u sed by my Ab orig inal helpers in 1 9 6 4 -5 ( see Chap ter III) . 
Broken Flaked Stone Tools  
Analy sis  of  the proport ion of  broken tools  ( Table 1 79 )  shows a general 
similarity in the manufac tur ing/ storage sites , where about only 9ne-third o f  
the implements are intac t . In contrast t o  this , proportions of intact tools  
fluctuate more widely at plains s i tes , possib ly reflec t ing the relatively small 
number s there . The very fact that broken tool s  occur imp l ie s  faulty manufacture , 
or  that they were u sed and broken at the site , or that broken tools  were deliber­
ately brought in for refurbishing or discard . 
S i te 
Pl a i ns  
Pa ri bari  
Ma l an gangerr 
Level I 
Nawamoyn 
Level I 
Pl ateau 
J i  meri I 
J i meri  I I  
Level I 
Other  
I nga l addi  
Yara r 1 
I n tact x Tota l 
57  
30 
66 
2 7  
27  
33 
25 
1 00 Nos 
73 
44 
39 
855 
574 
4366 
5284 
I On l y  po i n ts a re con s i dered because 
b reakage among  other tool s i s  not 
reco rded ( Fl ood 1 9 70 ) 
Table 179 The later industry : percentage of  
intact flaked stone tools at 
various sites 
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Diff erential Distribu tion of Tool Types  between Sites  and Level s  
Tool-type distribution in t ime and space is  tabulated t o  compare cul tural 
behaviour in different regions at different t imes . Tab le 180 shows the situation 
at p lains sites . These f igures  were subj ected to statistical procedures , which 
indicate that valid comparisons canno t be made unless  the small collec t ions of  
Malangangerr lb  and Nawamoyn lb are amalgamated . When this  is  done , signif icant  
differences  emerge between the  four resul ting units . There are  significantly 
more points  at Malangangerr la and more scrap ers at Parib ar i .  No teworthy , though 
of somewhat less  s tatistical signif icance , are the relat ively large numbers  of  
axe s at Nawamoyn la , fabricators at  Paribari  and bifacially retouched fragments  
at Malangangerr la . A no table feature of  the distributions , which has no s tati­
st ical significance in view of  the low numbers bu t might be te sted in future 
excavat ions , is  the relat ively late occurrence of Oenp ell i polished flakes in 
these plains s i tes , restricted to deposits  later than about 3000 BP at  Par ibari 
and to the upper levels  at Nawamoyn . 
S i tes and  l eve l s  ( % ) 
Mal angangerr Nawamoyn Ma l angange rr Nawamoyn 
I mpl ements Pa ri bari l a  l a  l b  l b  
Po i nts 1 6 . 6  4 3 . 0  1 0 . 5  1 1 . 8 
S crapers 2 1 . 9  1 1 . 4 25 . 0  
Ova l s  1 . 4 
Fab ri cators 8 . 2  
Core s c ra pers 4 .  1 5 . 7  5 . 3  2 5 . 0  1 1 . 8 
Oenpe l l i  pol i s hed  
f1 akes  1 0 . 9  1 5 . 8  
Uti  1 i sed f 1  akes 
and  l umps 1 5 .  1 2 . 8  5 . 3  2 5 . 0  1 1 . 8 
Mi s ce l l aneous 2 . 7 2 . 8  5 . 3  
Retouched fra gments 
un i fac i  a 1 1 0 . 9  2 . 8  1 5 . 8  1 7  . 6  
b i fa c i a l  5 . 5  31 . 5  5 . 3  2 5 . 0  1 1 . 8 
Axes 2 . 7  36 . 7  35 . 2  
Total nos 73  35  1 9  4 1 7  
Table 1 80 The later industry at plains sites :  percentage incidence of different 
flaked stone implements, by site and level 
If the small  number s  of tool s a t  the three p lain s  sites  force us to see many 
of these trends as chance expre ssions of human b ehaviour rather than the result 
of  pat terned habits , the same canno t be true for my two plateau s i tes , where far 
greater . numbers  of  tool s  occur . Table 1 8 1  shows the distribution of  implements  
over t ime at these two sites and statistical testing reveal s certain distinct 
trends . The mo st important  of  these is  a highly s ignificant decl ine in points  
over t ime , matched by a smaller but nevertheles s  signif ican t  rise  in  scraper s .  
Le ss  prominent statistically are the unexpectedly high proportions of  end-struck 
b lades in the upp ermo s t  level at  J imeri I and of fabricators and utilised p ieces 
at Jimeri Ilb . 
Si tes and l evel s ( % )  
J i meri I J i meri I I  J i me ri 
Impl ements I I I  l a  l b  I I I  
Poi nts 1 1 2 . 0  29 . 7  33 . 4  32 . 4  44 . l 
Scrapers 33 . 3  26 . 7  20 . 3  1 7  . 3  1 6 . 5  
B i fac i a l  ova l s 1 . 0 1 . 3 0 . 9  
Fabri cators 5. 1 2 . 2  2 . 6  5 .  1 0 . 9  
End-s truck  
quartzi te b l ades 6 . 0  0 . 2  1 . 1 0 . 3  0 . 9  
Core scrapers 1 . 2 0 . 4  0 . 3  1 . 8 
Oenpel l i  pol i shed 
f1  akes 0 . 2  0 . 4  0 , 3 
Uti l i s ed 8 . 6  5 . 5  1 0 . 4  1 2 . 4  8 .  1 
Mi scel l aneous 0 . 9  0 . 2  0 . 7  1 . 5 
Retouched fra gments 
Tabie 1 8 1  uni fac i a l 2 3 . 8  2 1 . 6  22 . 0  1 7  . 6  1 6 . 3  
b i faci al  9 . 4  1 1 . 0 9 . 0  1 1 . 4 8 . 4  The later industry a t  plateau sites : 
Axes 0 . 9  0 . 5  0 . 4  1 . 0 0 . 6  incidence o f  different flaked stone 
Tota l nos 1 1 7  402 267 306 333 implements, by site and level 
1 I n c l udes unfi n i shed po i n ts 
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It is  rather diff icu l t  to compare these f inding s to those at Ngarradj , where 
only four typological categories - points , cores , adzes and utilised flakes - are 
distinguished ( Barton 1 9 7 9 ) . The collec t ion from Layers II and I ( Tab le 1 8 2 )  
resemb le s  mine with respect t o  points  and scraper-adzes and i s  comparable t o  the 
series from the two Jimeri sites  with regard to frequencies . However ,  in direc t 
contrast to these Jimeri data , Ngarradj shows a decline in the frequency of 
scrap ers over time and a unimodal distribution of  points . 
The f inal c omparison of  my plain s  and plateau-valley s i tes  ( Table 1 8 3 )  was 
subj ected to  s tatis tical testing . This shows that whereas the upper and lower 
level s of plains sites are similar , signif icant  dif ferences  may be seen between 
coeval levels  at the two Jimeri s i te s . This is part icularly apparent in the 
relat ively small numbers of scrapers  at J imeri II and the small numbers of flakes 
and lump s at J imeri I and illu s trates variation in the industrial composition of 
neighbour ing sites  that were probab ly u sed by the same people at the same time , 
Points  
Impl ements ( nos ) 
Uti l i sed Tota l 
Layer Poi n ts Adze s l ugs fl akes Cores  per l evel 
I 1 8  3 9 30 
I l a 1 1 8  1 7  22  9 1 66 
I I b 1 06 33 29 1 6  1 84 
I l l a l 1 4  1 6  31  
I I  lb  31 98 1 29 
Tota l nos  242 51  99 1 48 540 
Table 1 8 2  Ngarradj Warde Djobkeng: number o f  different 
flaked stone implements, by layer 
S i tes and l evel s 
Pa ri bari + Ma l angangerr l b  
J i me ri I I Ma l angangerr l a  + + 
I mpl ements J i meri  I Nawamoyn l a  Nawamoyn l b  
Po i nts l 282 1 89 29 2 
Scra pers 202 1 07 20 l 
B i fac i  a l  ova l s  7 4 l 
Fabri caters 1 8  22  6 
End-s truck 
qua rtz i te b l ades 1 1  4 
Co re s cra pers 1 1  2 6 3 
Oenpe l l i  po l i s hed  
fl akes l 2 1 1  
Uti l i s ed 59 66 1 3  3 
Mi scel l aneous 7 2 4 
Retouched fragments 
un i fac i a l  1 69 1 1 3  1 2  3 
b i fa c i a l  8 3  59 1 6  3 
Axes 5 4 9 6 
1 I n c l udes unfi n i s hed po i nts 
Total  nos 855 5 74 1 2 7 2 1  
Table 1 83 The later industry at plains and plateau sites :  number of different 
flaked stone implements, by site and level 
All my collec t ions c ontain p o ints , with large numbers  present in the two 
Jimeri series . As a group they are very s imilar to tho se excavated at Ngarradj 
with respect to raw material , base shape and cro ss-section ( c f . Barton 1 9 7 9 ) , but 
certain traits  demand some discussion here , specif ically technique of manufacture , 
breakage patterns , retouch and u sage . 
Manuf aeture 
I as sume that the points I analy sed were produced using percussion f laking , 
partly becau se there are very few with serrated edges and none of  Kimb erley type 
such as  Davidson ( !'9 3 5). describ e s  ( c f . McCarthy 19 76 : 4 2-44 ) . Bar ton ( 1 9 79 : 53 ) , 
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however , say s  that the Ngarradj series was produced by pressure f laking bu t given 
their s imilarity to mine , the h igh inc idence of scalar flaking and the fact that 
they could  easily have b een made by percu ssion flaking , the mat ter mus t ,  at the 
very least , remain open . 
Breakage Patterns 
My analysis of points  was designed to integrate intact and broken p ieces in 
order to enlarge the effec t ive sample and p rovide data abou t manufacturing tech­
niques ,  u se and discard pattern s . Comparison of my data with Yarar requ ires  
discussion , b ecause  al though Flood  defines points  as ' po int�d ' ( 1 9 6 7 : 2 5 ) , ' square­
t ipped ' points  are also regarded as ' intact ' ( 1 9 6 7 : 6 5-66 ) . The fac t that the se 
points  are consi stently shorter than pointed ones suggests  that they might have 
broken at some t ime . Furthermore , the intac t group contains a numb er of p ieces 
with minor breaks , as  well  as unworked p ieces ( 1 9 6 7 : 3 6 ) , which , taken together 
with the previou s observation , sugge sts  that there is some discrepancy between 
her intac t and broken group s and mine , so that some qual if ications should be 
appl ied in drawing direct comparison s . 
Tip/Butt Ratios 
The t ip/butt ratio s at var iou s sites  ( Table  1 84 )  show a h igh degree of 
parity at Ngarradj and Yarar and apparent trend s over t ime towards such a situa­
t ion at b o th Jimeri sites . In all sites  there is a tendency for bu t t s  to ou t­
number t ip s . As suming that small t ip s  have not been missed in sieving , such a 
situat ion is unlikely to arise dur ing manufac ture , becau se if poin t s  were broken 
at this  time one might exp ect to f ind more tip s , g iven that  truncated but t s  could 
always b e  reworked . In fact , the slight  preponderance of butts suggests  that 
these tools were u sed and broken b eyond the site and brought back , possibly in 
their haf t s ,  for extract ion and refurb ishing within the shel ter . 
S i tes and l eve l s 
J i meri I I 
I I  
I I I  
J i meri  I I  l a  
l b  
Nga rradj l I 
I l a 
I l b 
Yarar2 
l Ba rton 1 979 : 1 02 
2 F l ood 1 9 70 : 343 
Retouch 
Ti p : 
l 
l 
l 
butt ra ti o 
1 . 0 
1 . 3 
1 .  7 
1 . 1 
1 . 6 
1 . 0 
1 . 2 
1 . 0 
1 .  l 
Nos 
T i ps + butts 
8 
81  
96 
6 1  
64 
1 8  
1 1 8  
1 06 
2877 
Table 1 84 Stone points : ratios of butts to tips 
at various sites 
Au thors  distinguish bifacial and unifac ial point s . The que s tion arises  as 
to whether this  dichotomy is simply a funct ion of the manufactur ing p roces s  in 
that unifac ial points  may s imply be incomplete b i facial ones  ( see Flood 1 9 6 7 : 
9 7 f f ) . One way to resolve thi s  is  to test  for o ther variables , and though the 
Yarar material is  rather uninformat ive on the issue since almo st  all points  are 
made of  quar t z i te , the evidence of  the Jimeri sites suggests  that the dichotomy 
reflec t s  discrete types , becau se quar t z i te p oints  are u sually b ifac ially worked , 
while unifacial ones are o f ten made of  quartz . With in the category of  quartz ite 
b ifac ial points , a proce ss  of  reduction is  evident at  Jimeri I and II , where mo st  
have b een flaked to a curved base  with no  evident striking platform ,  and at Yarar , 
where the mo st  extens ively retouched forms with curved bases are l igh ter than . the 
rest ( Flood 1 9 70 : 43 ) . 
B ifacial points �redominate  at the J imeri sites  and at Ngarradj , in s trong 
contrast to the overwhelming proportion of unifacial  forms at Yarar and Ingaladdi 
and apparently at Tandandj al and Willeroo . A count of intact points  and butts  
shows that b ifac ial s predominate at Jimeri I in the  rat io of 2 . 6 : 1 ,  at Jimeri II  
of 8 : 1  and at Ngarradj of  5 : 1 (Barton 1 9 79 : 1 0 1 , Tab l e  4 1 ) . In contrast , uni: 
fac ial s predominate on average over b i facial s at Yarar by 3 :  1 ( Flood 1 9 6 7 :. 1 3 3 ) . 
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Trends in the distribution o f  b ifacial and unifacial forms occur over t ime 
at Jimeri I and Ngarradj , bu t in terestingly enough , the two sites show quite 
oppo site patterns . At Jimeri I there are s ignif icantly more unifacial s in Level 
II than in Level III , suggesting an increase over t ime , whereas at Ngarradj 
unifacial point s decrease signif ican tly (X� = 9 . 8 )  through the three relevant 
levels . Barton a sser t s  other trends as  well , no ting that his points  become 
longer , broader and heavier over t ime , but this finding may be challenged . I 
subj ected his  data t o  x2  test s , comparing material from Layers I ,  Ila and Ilb 
by dividing his ranges at approximate midpoints  for leng ths , breadths and weights .  
I found no  significant  changes at all , other than a borderline effect  where 
bread ths  are concerned . In this connect ion we may note that Barton gives no raw 
f igures ,  while in the tab le of breadths only 50 out of  5 1  specimens can be  
accounted for  (Barton 1 9 79 : 1 00 ) . 
Function 
Finally , the precise funct ion of points  remain s  somewha t open , in view of  
the disappointing ou tcome o f  u se-wear s tudies (Kamminga 1 9 7 8) . In his  examinat ion 
of a number of points  from Jimeri and other sites , Kamminga noted traces of wood­
working as the only sign of  use on one specimen . In one sense this negative 
resul t conf irms their use as spear tips  rather than poin ted adzes ( see Davidson 
1 9 3 5 : 160-2)  and conf irms the preference for chert as  scrapers or adzes here , as  
elsewhere in Au stralia . 
Scraper-adzes  
Large numbers of  the se tool s occur in as sociation with points  at  Jimeri I 
and II  and at Ngarradj . Barton i s  rather amb ivalent in their regard , for although 
he is righ t  in saying that they should no t be classif ied as burren or tula adzes , 
his assertion ( 1 9 79 : 7 1 )  tha t tools  like the Ngarradj slugs have never b efore b een 
described in western Arnhem Land i s  contradicted by his  later s tatement ( 1 9 79 : 
78-79 )  that they are equivalent to  my scraper-adzes . Indeed , this appear s to  be  
so . Both series are predominant ly made of  chert , though there are a few made of  
igneous/metamorphic rocks at Ngarradj (Barton 1 9 79 : 5 2 ) . All tool s are  made on 
flakes , and where .the bulb of percussion is  s till intact , i t  is  almo s t  always at  
the end of  the tool . Predominantly unifac ial  retouch produces mainly rectangular 
shapes , verging at  times on the c ircular and square . Retouch and u se-wear suggest  
that they were employed to  scrape , cut  and adze , wi th the effort being directed 
towards the centre of the long edge . Kamminga ( 1 9 78 : 34 2-3 ) examined 48  scrapers 
from Jimeri II and found use-wear consistent with scrap ing dense wood on nine 
specimen s . While admitting that this  wear might also reflec t  skin scrap ing , he 
rules this ou t because  the region l ies beyond that where people  wore skins . As 
for the likelihood that the scrapers were generally u sed to adze dense wood , he 
considers that mo st were too delicate for  this  operat ion . 
It is  rather unfortunate that Sanders did no t compare the Ingaladdi scrapers 
more clo sely with those o f  the Jimeri site s , which she regards  as  ' no t  comparable  
though some appear to b e  amorphou s adzes ' ( 1 9 7 5 : 80) . Most  of  the scrapers from 
both her earlier and la ter indu s tries are made on flakes and more than half are 
of  chert ( 1 9 7 5 : 50 ) . Fur thermore , mo s t  adzes  are made of chert ( 1 9 7 5 : 74 ) . Of the 
67 adzes of the later indu stry , 36 are classified as  ' tula ' ( 1 9 7 5 : 7 7 ) . This 
contras t s  with my series , where only one possib le tula was noted at Jimeri I .  
Tulas occur further sou th at  Tandandj al (McCarthy 1 9 5 1 ) . Burren adzes  are rare . 
only one slug being noted at  Ingaladdi ( Sander s 1 9 7 5 : 7 7 )  and three at  Yarar 
( Flood 1 9 70 : 3 7 ) ; this  form is ab sent from my collec t ion s . 
One has therefore to conclude that the scraper s from Jimeri I and II , as  
well as  the smaller series from o ther Alligator plains sites , are different from 
those found further south . The ab sence o f  tula and burren slug s from our area 
could reflect genu ine cul tural differences .  
Other Flaked Tool s  
Implements  o ther than points  and scraper-adzes  are no t numerous ,  but the 
pre sence of two forms raises some issues . Oenpelli polished flakes  are so rare 
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in my sites  that no statis tical significance accrues to their dis tribution 
pattern over time . The earl iest example is from Level lb at Jimeri II , which 
pu ts  it af ter 4 700 BP , and sp ecimens also occur in slightly larger numbers at 
Paribari af ter abou t 3000 BP . None was found at  Ngarradj , though quantities  
have been no ted at surface sites  on the plains (Kamminga and Allen 1 9 7 3 )  and 
relat ively large number s  turned up in shel ter s excavated near O enpelli (McCarthy 
and Setzler 1 960 : 2 5 1 -8 7 ) . Thi s  pat tern , when viewed in the light of their 
pre sent to tal ab sence beyond the All igator region , b e sp eaks  a highly special ised 
local u se . Kamminga studied the use-wear on a number of  specimens and concluded 
that they need no t always have b een mounted parallel to a handle , like the haf ted 
specimen found by Setzler and McCarthy ( 1 9 5 0 ; c f . McCarthy and Setzler 1 9 6 0 : 269-
70) . He  no ted also that the extent of the pol ish sugges t s  tha t they were plunged 
deep ly into a soft , organic matrix during u se ,  but remains unable to specify the 
material  on which they were u sed , beyond the fact that  it was soft  and fibrou s  
( 1 9 7 7 : 2 1 1 ) . The mat ter is  therefore s t ill  open to inves t igat ion . 
Secondly , although end- struck quartz ite b lades are rare in my sites , they 
are o ften found on the surface  of sites  like Sleisbeck ( Jone s and Bowler 1 9 80 : 1 3 )  
and are popular in the upper level a t  Jimeri I .  Blades such as  these are quarried 
locally f rom white quartzite ou tcrop s at places like Inyaluk (McCarthy and Setzler 
1 96 0 : 258 ; cf . Kamminga and A�len 1 9 7 3 : 103-4 ) , so  that their presence need no t 
reflect long-dis tance trading in this part icular area . 
Axes 
The axes of  the later indu stry resemble tho se o f  the earl ier series in that 
mo st  are made o f  porphyritic dolerite , though occasional p ieces of  horneb lende 
schis t ,  hornfels  and quar t z i te also appear . Extensive weathering orig inally 
conf irmed the high antiquity of the Pleistocene specimens , but the highly 
weathered axe from J imeri II Level lb suggests  that this  equation might not be  
as  simple as one might have hoped . One axe from Nawamoyn ha s indentations a s  if 
designed for haft ing , bu t no marked grooves or s temmed forms occur . While  the se 
are all interesting dif ferences , they should no t be allowed to mask the real 
mes sage of the tool s .  Their continued presence in sites  over 2 0 , 000 or more 
years argues strongly for cul tural continuity in the face of  introduced new forms 
like points  and use-pol ished f lakes . In this context it  is  interesting to no te 
that later-series axes at  Nawamoyn , like tho se made millennia before , were cached 
in the back recess , 10  ou t of the 13 p ieces being recovered from the soft  dus t  
beneath the overhang in Squares  I and J .  
Other Stone Art ifac t s  
In addition t o  the flaked s tone component , hammers ,  pounders ,  abraded p ieces 
of schist  and innumerab le p ieces of  abraded ochre occur in all excavated sites . 
It  is  noteworthy that slabs of  rock with small c ircular ground hollows are 
embedded in the levels containing the point/ scrap er indu stry at  Nawamoyn and 
Jimeri I I , while one such hollow on a massive block was covered by a hearth 
dated to  about 6000 BP at Malangangerr . 
These items point to  a degree of  continuity b etween the upper and lower 
industries at all s i tes  and ref lect activities such as pounding , grinding and 
hammering , possib ly of ochre or vegetab le sub s tances . The ochre-smeared bones 
from Paribari suggest  ritual u se .  
Bone Too l s  
The bone tool s from my three plains sites  were analysed to see whether there 
were any signif icant  differences  be tween sites  or changes over t ime ( Table  1 8 5 ) . 
Given my earlier conclusion that stone points  app ear roughly midway through the 
ac cumulat ion of the middens at Malangangerr and Nawamoyn , I was part icularly 
interested to see whether no ticeab le changes  existed between Level s lb at tho se 
sites and the rest  of  the ma ter ial . The resul ts  were disappointing : both Level s 
lb were amalgamated for s tatistical reasons but no s ignif icant differences  were 
discerned between them and any o ther level in the series . 
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Clearly, then , the b e s t  we can do is  to sugges t  the ways in which bone tools 
were used . Ethnographic parallels  suggest  that the small points  probably served 
as trident or single spear tip s ,  such as those made by the Kakadu around 1 9 1 2  
( Spencer 1 9 14 : 3 5 6-6 6 )  and that spatulate points  migh t well  have helped with 
shellfish and vegetable  foods in the way they do at the Blyth River today . 
I mp l ements Pari bari  
B i  po i nts 22 
Uni  poi nts 28 
Spatu l ate poi nts  38 
Secti ons 30 
Uti l i sed fl a kes 1 1  
Uti l i sed teeth 
I nc i sed fragments 2 
Tubes 3 
Mi scel l a neous 
Tota l nos 1 34 
Si tes and l evel s 
Ma l angangerr Nawamoyn Ma l angangerr Nawamoyn 
l a  l a  l b  l b  
3 7 l 2 
5 1 3  l 4 
1 3  6 1 0  4 
6 8 l 2 
2 6 4 
l 2 
2 
32 42 1 5  1 7  
Table 1 85 The bone industry at plains sites : number of different bone 
implements, by site and level 
Shell Too l s  
Shell too l s , mo stly p ieces o f  robus t  clam shell with patent signs of  u s e  or 
modification , occur in the middens of  my three pla ins sites  and indicate that 
this  mater ial probably replaced s tone to cut and scrape  organic matter such as  
wood and bark . Marine shells  occur in all three middens , too , well within Level 
lb at Nawamoyn . The evidence points  to a degree of coastal/ inland interaction 
acro ss  the p lain for some 6000 year s . 
Wooden Tool s  
The wooden tools  found a t  Paribari present a different and expanded view o f  
human b ehaviour . "They f ill  ou t the repertoire of  material goods used and t ighten 
the analogue with Spencer ' s  Kakadu . In addition , their association with innumer­
ab le slivers  and shavings points  to ac tual woodworking , to a view o f  a man 
methodically cut t ing and p laning spears , woomeras or spear points  with a sharp 
impl ement grasp ed in one hand . 
SYNTHES I S  
The Prob lem 
There is an overall pat tern inherent in all the results  that demands an 
integrated explanation . We have a dichotomy between p lateau and p lains  sites , 
evident in deposits  dating from 6000 BP until  the present . The p lains sites have 
a wealth of organic remains , bone , wood and shell tools  bu t very few s tone tools . 
Plateau sites  have no organic artifact s ,  bu t large numbers of  s tone tool s . This 
differential distribu tion of  organic remains is easily attributed to the ab sence 
of  protective middens  on the p lateau , bu t the variat ion in s tone-tool densities 
is  a less  tractab le question . The plains sites contain stone points , small 
scraper s ,  u se-pol i shed f lakes and axes , alway s as sociated with so few waste flakes 
as to suggest  tha t they were made elsewhere . The same tool types  occur in the 
p lateau shelters bu t in far greater numbers and associated with so many waste  
products  as  to  suggest  s trongly that they were made on  the spot . 
In brief , there is  a s imilar stone-tool tradit ion throughou t our region , 
with a strong dichotomy in numbers and manufac turing practices between _plains 
and plateau site s .  
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Previou s Explana tions 
Two different  explanations of  this  situation have so far b een of f ered . 
The f irst  (White 196 7b ) , spring ing from a notion of cul tural conserva t ism ,  
contends that it  reflec t s  long-term group distinctions , with people  similar to 
the Kakadu described by Sp encer in 1 9 1 2  leaving the remains in the pla ins 
shel ter s ,  while the behaviour o f  o ther group s similar to ethnographic Gunj epmi or 
Dj auan p eop le is  reflected in the prehistoric contexts  of  the p la teau site s . 
This theory implies  considerable longevity for a cul tural group like Kakadu , 
though it  make s no specific comment on the degree to which language , genes and 
social organisat ion are l inked with the material remains . 
The second cons truc t (White  and Peterson 1 9 69 ; C .  White 1 9 7 1 )  rej ec t s  the 
first  on two counts . Pr imar ily , it a s sert s  that a current pat tern of tribal  
distribu tion is  inadequate to account for such a long-term phenomenon and seeks 
a long-l ived proce ss  to ma tch the archaeological situat ion . Secondly , it regards 
a pla teau valley l ike Tin Camp Creek as  a small area with easy access  to the 
p lain , which could not possib ly have hou sed an isolated yet viable  populat ion in 
the way required by the first  hypothesis  of long-lived separate cultural group s .  
With these reservat ions  in mind , it  op ts for an environmental explanat ion o f  the 
plateau/p lain dichotomy , argu ing that seasonal change s  serve to emphas ise the 
physiographic contrast , demanding and dictating b io t ic responses in a fashion 
already documented by var iou s ob servers ( Sp encer 1 9 1 4 , 1 9 28 ; Thomson 1939 , 1 94 9 ) . 
People are known to change their diet and shift  their camp s according to seasonal 
changes  and , in our specific area , to move from swampy lowland to better-drained 
heights  and back again at the p eaks of the wet and dry seasons . Translated into 
the terms of the archaeological data , the second hypothesis  is that d if ferences  
in the density and manufac ture of  tool s reflect seasonal shi f t s  in diet  and 
res idence , with people concentrat ing on f lu shes of  f i sh and fowl on the p la in in 
the Dry , using bone-tipped spear s fashioned with shell knive s and scrapers , and 
intensively hunting land mammals  in the plateau valleys in the p eak Wet , u sing 
stone-tipped spears fash ioned with stone knive s and scrap er s . A significant 
poin t  to  appreciate is  that  this  hypothesis  specifically denies wholesale shif t s  
from plateau t o  plain and the rever se , viewing seasona l movement s  as  a series of  
escalat ing responses to perceived environmental hazard s .  In  o ther words , it 
allows for retreat from the heart to the margins of  the swamp s in the early Wet 
and from the marg in s  to rocky ou tliers as the rains progres s .  I t  remains 
compatible  with Spencer ' s  ( 1 9 14 , 1 9 28 )  rendit ions by admitting that some p eople 
stayed on the p lain all year round , bu t explains the archaeological data by 
insisting that p lateau valley s  were p referentially u sed in the p eak Wet . 
It  should also be noted that emb edded within the plateau/plain dicho tomy is  
the implicit  view that the people  who used the sites  shared a common stone tool­
making tradit ion . Peop le who deposited midden debris  at sites like Paribari and 
Malangangerr might not have engaged in tool-making on that particular spo t , but 
the very f ac t  tha t waste  flakes occur in all contex t s  shows tha t  they had the 
capacity to do so . Central to thi s  view is the notion that shell and bone migh t 
have replaced certain func tions fulfilled el sewhere by  stone tool s .  Hence it  is  
perfec tly reasonab le to  predic t that s tone-tool manufac turing sites might occur 
in certain plains site s ,  whether suitable  shel l s  were availab le or not . 
A Revised Formulat ion 
Two new l ines of evidence now demand consideration . The first  is the degree 
to which our p ercep t ion of  the imp ac t  of feral animal s on the p lain over the pa st  
130  years modifies our view of  seasonal s tresses and human response . The second 
is  the meaning of the new data from excavat ions at Ngarradj and Malakunanj a I I . 
While the basic idea of  seasonal movement s  between p lateau and plain may be  
reasonable , it  should no t be regarded as  a tight and inflexible pat tern . Modern 
studies o f  bu ffalo  and p ig b ehaviour , together with a careful s tudy of  his torical 
record s of the landscap e ,  show that maj or environmental transformations  have 
occurred over the past  130  year s since these feral animals appeared . Speaking in 
ecological terms , their impact may b e  seen as the exacerbation of seasonal s tress ,  
with the p eaks of  wet and dry seasons probably b e ing more intense today than they 
were 1 30  years ago . Before their arrival swamp s possib ly survived the Dry , while 
a b lanket of weeds helped mitigate the effec t s  ? f  the p eak Wet .  In addition , the 
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dependent b ioma s s  was probably more densely distribu ted then than it  i� in  the 
same areas today . Translated into human terms , I would hazard a gues s  that the 
plain was more congenial to year-round occupat ion before the impact of feral 
animals took its toll on plants  and animal s .  One migh t well  imagine minor 
retreats  to higher ground at peak Wet , rather than maj or movements  into plateau 
valleys . In this light the technolog ical variat ions seen in the prehis toric 
sites should  be regarded as less a mirror of maj or human transhumance than a 
refLec tion of the relat ive availab ility of  certain re sources in relat ion to 
particular s i tes . 
Turning now to the new evidence , excavation of  the midden at Malakunanj a II 
revealed a situation similar to that found at my own three plains sites , in that 
it contains very few s tone ar tifact s ,  wh ile the two s tone points  do not seem to 
have b een made on the spot (Kamminga and Allen 1 9 73 : 48 ; J .  Karnrninga pers . comm . ) . 
A different p icture is presented by the results  o f  extens ive excavations at 
Ngarradj , where large numbers of s tone ar tifac t s  occur throughout the deposit  and 
there are marked f luctua tions in the ratio s  of tools to waste throughout the 
layer s con taining the later point/ scraper-adze  indus try . A key ques tion is 
whether there was a marked drop in the amoun t of stone tool-working while the 
es tuarine midden accumulated at the site . Unfortunately it is impos sible to  give 
a simple answer at this  stage , since we cannot separate the stone art ifacts  from 
the midden from tho se depo sited in the underlying sand or overlying dus t ,  as 
previou sly explained . The best we can do is  to u se Barton ' s  f igures to point to 
a marked decl ine in s tone flakes and a marked increase in the ratio of  tools  to 
was te over time . Given that the Ngarradj midden l ies above the sands , this  trend 
suggests  strongly that less  stone tool-making occurred while the middens built up . 
All this  indicates that a technological adjustment occurred with the advent 
of  estuarine shells at certain s i tes , in that shell replaced stone for cu tting 
and scrap ing purpose s . Furthermore , the availab le data suggest  that this process  
occurred at different t imes in different shel ter s ,  and I suggest  that the appear­
ance of  estuarine shell middens and the drop in stone-tool u se and manufacture 
may be related to the distance of sites  from the sources  of  estuarine shell .  The 
two features appear earliest  around 6000 BP at Malangangerr and Nawamoyn , which 
are only abou t 1 km and 5 km re spec tively !rom the Eas t  All igator mudfla t s . The 
middens s tarted accumulating abou t the same time at Malakunanj a I I  at the edge of 
the Magela flats  . . The se are charac teri sed by freshwater swamp s in the Wet today , 
bu t future efforts  might be  aimed at asking if they received more tidal inf luence 
and supported estuar ine conditions at  an earlier stage of  progradation . 
Midden s app ear only around 3 000-3 500 BP at Paribari and Ngarradj , sites  that 
lie 8- 1 0  km from the nearest  mudflats of the Eas t All igator River . No depo sits  
accumulated at  Paribari between 6000  and 3000  BP while estuarine conditions were 
present in the general area , but Ngarradj was occup ied , albeit briefly , at this  
time and here s tone points  and adzes  were b e ing produced in situ .  In other words,  
before the makers of  points  and scraper s used Ngarradj as  one of  a serie s  of 
camp sites wi thin an es tuarine foraging complex , they b ehaved like people using 
plateau-valley s ites , exp loiting terrestrial f auna and making stone tool s . Only 
later , when Ngarradj and Paribar i came within the range of es tuar ine exploitat ion, 
did they come to conform to the classic plains pat tern evident at Malangangerr , 
Nawamoyn and Malakunanj a I I .  
Conclu sion 
Thus , the seasonal u se of p la in and plateau advocated by Peter son and my self 
more than a decade ago (White and Peterson 1969 ) remains val id as a general model 
of human resource management in this  environment ,  but its expression is  more 
complex than we imagined . The u se of stone is  intimately l inked no t only with 
the prey involved ,  bu t also with the availab il ity of  an alternative raw ma terial . 
Use of shell occurred unevenly in diff erent sites , depending on their dis tance 
from the sources .  People u sed a site like Ngarradj as  part o f  a terrestrial 
forag ing pattern unt il it fell with in the range of an es tuarine one , at . which 
time a technolog ical adjustment brough t  abou t the same pat tern as had already 
been long es tablished at  o ther p lains sites . 
Today we cannot distinguish between different land-owning group s or gunmo­
gurrgurr on the basis  of  their ethnographically ob served technology and resource 
management pat tern s and the Ngarradj evidence suggests  strongly that this  might 
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have b een equally diff icult  to do in the pas t . The local ity and conten t s  of  this 
site serve to d iminish the spat ial and concep tual distances  between plains and 
p lateau sites , since it was u sed at different times by people who made stone 
too l s  or  shell tool s ,  reflecting a pattern of human f l exibility , of  growing aware­
ness  of  different resources within a wider sy stem . 
These  considerations are supported by Chaloupka ' s  ( 1 9 8 1 )  account of  the 
seasonal movements  of  a family of  the Badmar i clan , Gundj eitmi/Mayal i  (Gunj epmi/ 
Maial i ) , who se tradit ional land is  the escarpment valley of Deaf Adder Creek and 
parts  of  the surrounding plateau ( Chaloupka 1 9 8 1 : 1 ) .  According to his informants,  
the early wet season or Gunwne leng ( cf .  ANPWS 1 980 : 4 )  found the family using 
shelters clu stered around a lagoon in the western part of Deaf Adder Creek 
valley . As the rainy season reached its  peak in Gudjewg , they went into the 
wetlands where the local p eople shared with them their collec tions of goose eggs 
and where they gathered bamboo for spear-shaf t s  along the South Alligator River . 
They woul d  then make a leisurely return to their s tarting point . A second 
j ourney b egan after the heavy rains had ended and the dry grass  lay flattened 
by sudden winds in Bang-gereng ; thi s  was up the Deaf Adder valley to its  water­
shed , where they gave spear-shafts  to their stone-country neighbours ,  before 
retracing their step s  during Yegge , the early dry season . At the b eginning of 
Wurrgeng , the cold-weather season ; they undertook a long j ourney which reached 
acro ss  the plateau country as  far as the upper Katherine River and which con­
cluded wi th their return to the valley of  Deaf Adder Creek by the ho t ,  dry 
weather t ime ( Gurrung ) . Wi th the first  storms that preceded the next wet season 
( Gunume leng) , the family group would go down to the Sou th Alliga tor River wet­
lands and j o in the local p eople  in the goose hunt . They also  collected bamb oo 
for sp ear-shafts  and stone for axes  on the return j ourney , some for themselves ,  
some for trade wi th their up-valley neighbour s before they again took up their 
residence in the wes tern part of Deaf Adder valley , to  begin once more the cycle 
which I have describ ed . 
Accounts  l ike this  inevi tably oversimpl ify reali ty by giving an impression 
of a well-tuned system of human re sponses to climatic  shif t s . If modern human 
b ehaviour is any guide , people are generally l e s s  repetitive in their ac tions , 
in that movements  may be governed by many factors , including political alliances 
and individual percep tion s . Bu t even if Chaloupka ' s  report is  no more than the 
informant s '  ideal ised ver sion of how thing s should have happened , it  is valuab le 
becau se it  exp licates  the dist inct ions between pla in s  and p lateau people . I t  
points  ou t the polar i sation involved in distinguishing ' s tone country ' people 
( Chaloupka 1 98 1 : 3 ,  4)  and group s inhab iting the ' marg ins of  the wetlands ' ( 1 98 1 : 
3 )  and how at the same time the distinct ions b ecame b lurred by the constant 
exchange o f  goods and o f  food b etween group s .  Thu s s tone-country Badmari p eople  
came down to the plain to get goose egg s from plains  dweller s who were far  more 
adep t at reaching the nes ts  because  they knew how to make raf t s  that could be 
poled over the swamp s ( Chaloupka 1 98 1 : 3 ) . In addition , the account of Badmari 
movements reflec t s  resource u se and r i tual exchange o f  goods and ideas over a 
wide area s tretching from Oenpell i south acro ss  p lain and plateau to the 
Katherine River , providing a b lueprint  for the sp read of  genes , idea s and 
technology in p rehistoric t imes . 
THE ARNHEM LAND SITES IN WIDER CONTEXT 
The basic pattern of prehistoric b ehaviour evident in the Arnhem Land sites  
involve s two successive industrial tradit ions that conform to the wider Aus tralian 
p ic ture o f  an early ' core tool and scrap er tradit ion ' (Bowler et a l .  1 9 70 : 5 2 )  and 
a later ' small-tool tradition ' (Goul d  1 9 69 : 2 3 5 ) . A numb er of f ine syntheses  
describe the widespread presence o f  this succession throughou t the continent  
( e . g .  Jones 1 9 68 , 1 9 7 3 , 1 9 7 7b ,  1 9 7 9 ; Mulvaney 1 9 7 5 ; Wh i t e  and O ' C onnell 1 9 79 ; 
Lampert 1 9 8 1 ) , at sites  ranging from Cape York (Wright 1 9 7 1 ;  Ro senfeld et  a l .  
19 8 1 )  to  central' Queensland (Mulvaney and Joyce 1 9 6 5 ) , the New Sou th Wales south 
coast (Lamp ert 19 7 1 ) , the central desert ( Gould  1 9 7 7 )  and the Kimberleys ( Dortch 
19 7 7a) . The current consensus is  that the later tradition contains the elements 
of  the earl ier one to  some extent , so  that the transi tion need not neces sarily 
be viewed as an abrup t takeover , but rather as a long-term trend with the 
addition of new elements around 5000-4000 BP . 
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Integrating my data into the wider Au stralian and world p ic ture is a task 
that could be attemp ted on two different level s .  One might compare all the 
Arnhem Land f inds with analogou s  material el sewhere , drawing detailed distinc tions 
between assemblages in order to assess  their degree of cu ltural closenes s  or 
separat ion , as with Sander s ( 1 9 7 5 )  for the Ingaladdi scraper s , or to infer maj or 
changes  over t ime , as Lorblanchet and Jones ( 1 9 7 9 )  have done for the core-tool 
and scraper indu stries . For example , one might try to integrate the axes  into 
the b roader picture of s imilar tool s in Au s tral ia and New Gu inea , in the way that 
Dickson ( 1 98 1 )  has dealt with other edge-ground collections , among s t  which , it 
shoµld be no ted , the C .  White material he uses  is  that of  quite a different 
individual and comes from Queensland . This  type  of  work is  much needed , yet it 
is  a maj or proj ect in its own right and inappropriate here . I prefer to deal 
with the Arnhem Land data by making a general assessment of  their wider cultural 
link s  and then , using the inferences that emerge ,  to speculate ab out their 
meaning in terms of the orig in , identity and impac t of the early occupants  o f  
the area and abou t the imp lications o f  the cul tural changes evident in the 
sequences . 
THE RELATIONSH IP S OF THE EARLY INDU STRY 
The early indu stry at the Arnhem Land sites  include s scraper s ,  horsehoof 
core s ,  utilised f lakes and edge-ground axe s .  The p resence o f  the f irst  three 
forms underlines its relat ionsh ip with the early pan-Au s tral ian tradit ion . The 
presence of axes  is unu sual and emphasises  the rela t ionsh ip of the Arnhem Land 
material with other north Au stral ian collec t ions , as well as pointing to a link 
beyond Au stralia , in New Gu inea , Southeast  Asia and the Far East . 
Northern Au stralia 
Similar early indu stries in north Au stral ia come from Cape York and the 
Kimberleys . The Cape York ma terial involves two sites : L l , commonly known a s  
Laura , and the Early Man s ite . The L l  s i t e  (Wright 1 9 7 1 ) , now known as the 
Mu shroom Rock Shelter ( Rosenfeld et  al . 1 98 1 : 2 ) ,  3 km from Laura , contains 5 . 5  m 
of sandy deposit  w�th implements down to a dep th of  4 m .  Two distinc t cultural 
horizon s  were no ted : an earl ier one with flaked implements  of  various  shapes  and 
sizes with heavily worked edges ; and a later one that i s  a generalised version of 
the Au stral ian small-tool tradit ion . A s ingle edge-ground axe wa s recovered in 
the upper level , but flakes with grinding marks , which had probab ly broken o f f  
axes , occurred throughou t .  One particularly convinc ing specimen with two 
convergent ground edges comes from the lower level . Unfortunately the age of 
the lower indu stry is  no t known , though it is  clearly older than a date of  
6870  ± 1 5 0  BP ( I- 1 73 6 ) , from a horizon 2 m above the earliest stone tools (Wrigh t  
1 9 7 1 : 1 3 9 ) . 
While the Mushroom Rock Shel ter conf irms the presence of  axes  in the early 
core-tool and scraper tradit ion , evidence from the Early Man Shel ter replicates  
this f inding with a f ine series o f  associated radiocarbon dates  (Rosenfeld et al .  
198 1 ) . The site , 15  km from Laura , f eatures a sandy deposit  135  cm in dep th ,  
which contains a two-part cul tural sequence . The upper series appear s around 
4000 BP and contains burren adzes ,  fabricators , small f lake-scrapers and blade­
lets , in contras t  to the lower one which is  characterised by scrapers only . 
Evidence o f  edge-ground axes  occurs throughout ,  in the form of flakes with 
ground surfaces ,  one of  which i s  clearly the edge of  an axe blade ( Ro senfeld et 
al .  1 9 8 1 : 26 ) . The date of the deepest  such fragment i s  estima ted a t  1 0 , 000 BP , 
wh il e the as sociated indu stry ranges  from around 1 8 , 000 BP to ab ou t 5000 BP . 
Interesting though this  find is , it pales  along side the exciting discovery at  
the site of  a p ecked frieze covered by a layer dated to 1 3 , 000 BP at  its  base 
( Ro senfeld et  al .  1 9 8 1 : 3 0 ) . Thi s  discovery ampl ifies the impl ications of the 
repeated as soc iat ion of early indu s tries with ochre by pointing unequivocally to 
an art i stic tradition at th is stage . 
The evidence from the Kimberley s  is  cons iderably less  clear than the Queens­
land material . The Miriwun shel ter on th� Ord River (Dortch 1 9 7 7a) yielded a 
two-part sequence , with an upper series appearing after about 3000 BP , charac­
terised by points , blade s and no tched and denticulated p ieces , and an earlier 
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industry dated to abou t 1 8 , 000 BP with thick flake too l s , core scrap ers and 
no tched and denticulated pieces . A single ground flake , presumab ly broken off  
an axe , is  clearly as sociated with the lower series (Dortch 1 9 7 7a : l 2 1 ) , while the 
excavator ins ists  that the only intact axe , which is grooved and ground , · is also 
associated with the early series , even though it  was recovered from a level ab ove 
the horizon dated to around 3000 BP . This  matter is important because its  
typological aff inities are used to argue a Pleistocene age for  three similar 
specimens found in an alluvial terrace at Stonewall  Creek (Dortch 1 9 7 7b ) . 
Clearly then , while there is  evidence in the Kimberley s  for the assoc iat ion of 
a ground f lake with a Pleistocene industry at Miriwun , conf irmation of  the 
antiquity of grooved axes there is s t ill  pending . 
The Arnhem Land , Cape  York and to a lesser extent the Kimberley data support 
my earl ier contention that the ear ly tradition in north Aus tral ia is  different 
from that in the rest of  the country , in that characteris tic scrapers and cores 
occur in associat ion wi th edge-ground axes  (C . White 1 9 7 1 ) . 
Au stralia and New Gu inea 
Early indu stries dominated by f lake and core scrapers with markedly s teep 
edges are grouped as the ' core tool and scrap er '  tradit ion (Bowler et a l .  1 9 70 : 
5 2 )  and occur at a number of  widely distributed sites  in Au stralia , in addition 
to the Cape  York and Kimberley ones described above , to wh ich the single horse­
hoof  core found associated with flakes at Lake Wood , Northern territory , in a 
horizon that may b e  2 5 , 000 years old may pertinently b e  added ( Jones and Bowler 
1980 : 1 2 ) . Ou tside the north , there is on record , for example , Kenniff Cave in 
central Queensland (Mulvaney and Joyce 1 9 6 5 ) , Capertee and Burrill Lake in New 
Sou th Wale s ( Johnson 1 9 7 9 ; Lampert 1 9 7 1 ) , Keilor ( Jones 1 9 7 9 )  and C logg s Cave 
( Flood 1 9 7 4 )  in Victoria , Rocky Cape in Tasmania ( Jones 1 9 7 1 )  and Kangaroo 
Island , off the Sou th Au stralian coast  (Lamp ert  19 8 1 ) . 
Typolog ically sp eaking , their components  sugges t  two l ines of  relat ionship 
wi th the Arnhem Land material . 
Genera l Simi larities 
The firs t , exemplified in Sander s '  ( 1 9 7 5 )  comparison of  Ingaladdi scrapers 
wi th those  from sites such as Burke ' s  Cave (NSW) and Rocky Cape ( Tasmania) , 
stresses a degree of  cul tural s imilarity over the cont inent . Although the 
collections from Malangangerr , Nawamoyn and Jimeri II con tain very few f laked 
imp lement s ,  the p resence of forms like horsehoof cores and s teep scrapers points  
indi spu tab ly towards their relat ionsh ip wi th the wider early Au stral ian tradition . 
I stress  this  poin t , because recent work on the lower industry at  Ngarradj led 
Barton to p rec isely the opposite conclusion . Desp i te the p resence of  a large 
steep-edged scraper , considered to be ' an archetypal example of  the Au s tralian 
core tool and scraper tradition ( a s  described by Bowler et a l .  1 9 7 0 ) ' (Barton 
1 9 79 : 68 ) , he c lassif ies all the lower Ngarradj implements  as ' u tilised flake s ' 
and suggests  that they are more similar to the sp ectrum of  utilised flake s and 
cores found in some modern New Gu inea collections . His  conclus ion is that the 
Au stralian core-tool and scrap er tradit ion never dif fu sed into the Alligator 
River s region ( 1 9 79 : 69 ) . This  I feel is  unwarranted . It arises , as I have 
already suggested , from Barton ' s  recognition that a cont inuum exists  in stone 
indu stries linking certain forms l ike flakes and cores  through their apparently 
similar functions , bu t th is  should no t be u sed to  deny the presence of distinct 
' archetypal ' forms that point to  cul tural relat ionship s .  
Apart  from the l inks impl ied by the flaked stone component , the cons tant 
presence of grinds tones in the Arnhem Land sites emphasises the similar cul tural 
behaviour of  these peop le with , for examp le , the early inhab itants  of  Miriwun 
(Mulvaney 1 9 7 5 : 1 3 3 ) , while the pre sence of ochre hints  at links with the 
Plei stocene occupants of the Lake Mungo shoreline , who used such p igment s  in 
burying one of their numb er (Mungo 3 )  around 3 0 , 000 years ago ( Bowler .and Thorne 
1 9 7 6 ) . These part icular associat ions remove us from the mundape extrac tive and 
maintenance universe of  s tone tools  and remind us  of  the Pleistocene occupants  of 
Ro senfeld ' s  ( 1 98 1 )  Early Man site , wi th their well-au thent icated arti stic  
behaviour , and of  the peop le of  the ol der indu stry at Ingaladdi who produced the 
engraved rocks with a minimum age of 5000-7 000 years (Mulvaney 1 9 7 5 : 1 8 8 ) . 
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Specific Simi larities 
The second line of contac t be tween the Arnhem Land ma ter ial and other 
collection s concerns the pre sence of waisted tools  in places like Mackay in 
Queensland and Kangaroo Is land , South Au stralia . Lampert ( 1 9 8 1 : 1 62-5)  regards 
these as part of  the Kartan indus try , a reg ional variant of  the early Au stral ian 
stone-tool tradition . Gol son ( 1 9 7 lb )  has tried to integrate the presence of such 
tools  into a wider framework by no ting typological similarities be tween wa is ted 
tools in Au stralia , New Guinea and Sou theas t Asia and point ing to their formal 
relat ionship s with a wider clas s of grooved , s temmed and waisted forms that 
inc lu de edge-ground axe s such as  occur in the Arnhem Land Pleis tocene sites . For 
New Gu inea , he relates  the wais ted tools  from Ko s ipe , dated at 26 , 000 BP (White 
et a l .  1 9 7 0 ) , to identical tools  from the bottom of the Yuku site . Here in a 
situat ion reminiscent of northern Au stralia , wa is ted blades , one with grinding , 
are associated with a flaked stone indu stry in a level older than 1 0 , 000 BP 
(Bulmer 1 9 7 7 : 5 7 ) , a finding comparab l e  with the as sociat ion of ground axe s and 
flaked tool s  at Kaf iavana at 1 0 , 000 BP (White 1 9 7 2 : 9 5 ) . 
Asia 
The relat ionship of the se f inds to tho se in Sou theast  Asia is  hampered by 
poor data ( see Hu tterer 1 9 7 7 ) , though authors repeatedly emphasise the as sociat ion 
of waisted blades and flake scrap ers and core tools at sites like Sai Yok in 
Thailand (Gol son 1 9 7 lb ;  Jones 1 9 7 9 : 4 5 6 ) . Perhaps the best  sub stantiated evidence 
for the antiqu ity of  edge-ground tools  comes from fur ther af ield in Japan 
(Oda and Keally 1 9 73 ; Blundell and Bleed 1 9 7 4 ) , where one case among many 
concerns the an tiqu i ty o f  a sing le edge-ground axe at the Kurihara site in 
Tokyo , dated by a comb inat ion of  extrapolated ob sidian-hydrat ion dates based 
on fiss ion-track-dated sp ecimens and geological , faunal and pollen data to an 
age of 28 , 000-29 , 000 BP (Oda and Keal ly 19 73 : 2 2 ) . A sugg es ted developmental 
sequence of  axes points to a long-la sting cul tural tradition in that area and 
indicates the impor tance of the f inds in relat ion to the wider issue of the 
origin of early Au stral ian colonists . 
THE RELAT IONSHIP OF THE EARLY TO THE LATER INDU STRY 
The change from the early core-tool and scraper tradit ion to a later small­
tool one seems , on pre sent evidence ,  to have occurred throughou t Au stral ia around 
5000 BP . It is  widely agreed tha t this was no t an abrupt stadial change ,  nor wa s 
it simple enough to b e  su scep t ib le to single all-encompas sing explanat ions such 
as the sudden adop t ion of haf ting (Mulvaney 1 9 6 5 )  or the associated introduction 
of the dingo ( J . P .  Wh ite 1 9 7 1 : 1 9 1 ) . Instead the change seems to be linked with 
a long-term and continuou s dimunit ion in tool size , wi th the product ion of  smaller 
tool s ,  including thumbnail scrapers , associated with a certain constancy in the 
nature o f  the ac tual worked edges ( Jones 1 9 7 9 : 4 5 6 ;  Lamper t 1 98 1 : 1 59 -60 ) . Th is 
dimunit ion is evident at a number of widely dispersed sites ( Lorblanchet and Jones 
1 9 7 9 ) , inc luding Ingaladdi ( Sander s 1 9 7 5 ) , Kennif f (Mulvaney and Joyce 1 9 6 5 ) , 
Burrill Lake ( Lamp er t 1 9 7 1 ) , Capertee ( Townley 1 9 74 )  and even b eyond the ma inland , 
in Tasmania ( Jones 1 9 7 1 : 44 8 ) . The appearance of tools  like backed blades , points 
and small adzes  around 5000 BP may therefore be viewed as  addit ions to or augmen­
tat ions of an already exi sting trend (Jones 1 9 79 : 4 5 7 ) . Goul d ' s  claims for the 
greater an tiqu ity of the se addit ion s at Pun tu tj arpa ( 1 9 7 7 ) , though theoret ically 
reasonab le , are rej ec ted on the grounds of inadequa te stra tigraph ic control at 
that site (Johnson 19 79 : 1 3 1 -4 ) . 
The continu ity implied by these finding s is evident to some ex tent in the 
Arnhem Land sites , in the continued presenc e of tool s like axes , but we do no t 
have su fficient numbers of flaked stone tools to assess  whether there is a 
similar diminu tion in their size  over time . Certainly there are some small 
scrapers in the lower sands , wh ile the ab sence of  point s in the lower part of the 
midden s at both Malangangerr and Nawamoyn suggests  that the small scrap ers in the 
lower middens are al so part of  the early tradit ion . Th is raises the pos sib ility 
that the bone tool s  in these lower midden levels might also have been made by 
people who produced the tools  of  the earlier trad it ion at the se sites . In th is 
respect  it is worth no ting the presenc e of  Pleis tocene bone tools elsewhere in 
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Au stral ia , at Devil s Lair (Dortch 1 9 7 7a) , Cave Bay Cave (Bowdler 1 9 7 7 )  anc 
possib ly at Mungo (Mulvaney 1 9 7 5 : 1 50 ;  Jones 19 79 : 4 5 7 ) . 
Mat ters such a s  I have ra ised above highl igh t the need for further work in 
the research area which is the subj ect of  this s tudy . 
THE RELATION SHIP S OF THE LATER INDUSTRY 
The mo st characteristic implement in the small -tool tradit ion at  my sites  is 
the point . B ifac ial and unifac ial points  appear together with small scraper­
adzes , u t il i sed flakes and axe s af ter 5000 BP , a revision of my earl ier conclus ion 
that their appearance was congruent wi th that of e s tuarine middens around 6000-
7000 BP ( see Mulvaney 1 9 7 5 : 8  and Johnson 1 9 7 9 : 1 38-4 0  for well-j ustif ied criticisms 
of my earl ier stance) . The distribut ion of  points  in Au s tral ia ha s long b een 
recognised as  having a north-south pattern (Mulvaney 1 9 6 1 )  and rec ent f inding s 
support th is view .  In add it ion , as sociated dates confirm their introduct ion 
sometime after 5000 BP . In Queensland they appear at Nat ive Well  I at 4 3 00 BP 
(Morwood 198 1 )  and at Kenniff Cave between 4 600 and 3 400 BP (Mulvaney and Joyce 
1 9 6 5 ) . Further south , they occur at Devon Downs around 4000 BP and in Fromm ' s 
Landing b e tween 4800 and 4000 BP (Mulvaney 1 9 60 ; see al so Johnson 1 9 7 9 : 1 38 ) . 
Their first  appearance in West ern Au stralia is  unc lear (Dortch 1 9 7 7 a) , though it 
may b e  assumed on the Miriwun data to b e  later than 3000 BP . The age of the 
f irst points  in Jimer i II  suggests  a slightly higher antiquity for them there 
than el sewhere ( 4 7 70 ± 1 50 BP , ANU-5 0) . This  issue will no doub t be tes ted by 
further work in Arnhem Land and elsewhere in the continent . 
The associat ion of points  and backed blades has frequently b een noted 
(Mulvaney 1 9 7 8 ) . Both appear around the same t ime and both suggest  an increased 
u se of  hafted tool s ,  though the distribut ion of backed b lades is  more sou therly 
than that of points . While au thors argue per suasively for local invention to 
account for the appearance of these forms ( e . g .  White and O ' Connell 1 9 7 9 ) , their 
appearance in post-Pleistocene indu stries beyond Au stralia , as in India , requires 
some attention in culture-historical terms . 
Origins apart , the development of  point and backed-b lade industries in 
Au stralia highl ights  the unu sual nature of the Arnhem Land and Kimb erley mater ial . 
These forms decline archaeolog ically af ter 1 500 BP in mo s t  of  the country 
(Mulvaney. 1 9 7 8 : 9 )  and there is a marked lack of reference to them in ethnographic 
account s .  In contrast  to this , points  continued to be produced until recently at 
my sites , while the active trading of  Kimb erley poin t s  and quartz ite b lade s went 
on until the ethnographic present . 
Other aspects  of  the behaviour of  the Holocene inhab itants  of  Arnhem Land 
include a var iety of burial cu stoms , the u se of ochre in association with burial 
prac tices and rock art ( Chaloupka 1 9 7 7 )  and the exis tence of  a wide-spec trum 
resource-management sy stem that involved a knowledge of seasonality and scheduling 
to take advantage o f  availab le foods . Similar inference s  have b een drawn for 
o ther popu lations in Au stralia at this time , who se ac tivities included possib le 
ceremonial u se of  cycad s (Beat on 1 9 7 7 ) , a var iety of  mortuary rites  (Meehan 1 9 7 1 ) , 
exploitation of  marine re sources  ( Lamp ert 1 9 7 1 ) and widespread trading sy stems 
(Gould 19 7 8 ) . 
IMPLICATION S FOR SOME CURRENT THEORIES IN AU STRALIAN ARCHAEOLOGY 
The Ident ity of the Earliest Inhab itants  of Arnhem Land 
The north Au stral ian coastal plain is an obviou s place in which to seek 
evidence of  the earliest  colonisat ion of Austral ia . Although my sites  lay at 
least 300  km from the nearest  coast  18 , 000 year s ago , they were easily accessible  
e ither acro s s  the low-lying plain o r  by  way of river valley s . Thu s ,  Bowdler ' s 
thesis  ( 1 9 7 7 )  that the early colonisation of  Au stralia was largely restric ted to 
coasts  and rivers holds  good in this case . 
The identity of  the earliest  colonists  has to be  inferred from their cul tural 
remains , b ecau se the only skeletal materials in my s i tes  are Holocene rema ins , 
found in the shell middens . While the f laked-s tone component of the early 
industry points  to affinities with the wider Au stral ian Pleis tocene tradit ion , 
the assoc iated axe s encode a powerful message about their maker s ,  pointing 
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decisively toward s New Gu inea , Sou theast As ia and Japan . 
This  mat ter cannot b e  separated from considerat ion of  one o f  the key ques­
tion s in Au stral ian prehistory today , whether the continent was colonised by one 
or by two maj or group s ( Thorne 1 9 7 7 ; Jones 1 9 79 ; White and O ' Connell 1 9 7 9 ) . 
This wider issue arises from the fac t  that marked and signif icant differences  
have been observed between two p rehistoric populations , namely the Lake Mungo 
remains 1 and 3 dat ing between 25 , 000 and 3 0 , 000 year s ago ( Bowler et  a l .  1 9 7 0 ; 
Bowler et  a l .  1 9 7 2 ; Bowler and Thorne 1 9 7 6 )  and the Kow Swamp material dated at 
more than 1 3 , 000 to ab ou t 9 000 BP (Thorne 1 9 7 6 : 9 6 ) . These  are seen as two 
to tally distinct group s ,  the first  being more gracile and the second more robust  
than any l iving Aborig inal populat ion ( Thorne and Wilson 1 9 7 7 ) . Some au thor s 
insist that th is  situation wa s the product of  local divergence from a single 
f ounding populat ion (White and O ' Connell 1 9 7 9 ) , possibly as  a result of dietary 
variat ion ( Wrigh t 1 9 7 6 ) , but Jones ( 1 9 79 : 4 58-6 2 )  argues  for the exis tence of two 
distinct founding popu lat ion s that retained their separate identities for some 
time before merg ing to produce the modern Aborig ines . Point ing to the Javan 
aff inities of the Kow Swamp series , he suggests  that the earliest  colonists  were 
the archaic sap ient ancestors of such a group , who entered Au stralia abou t 
50 , 000 BP with a t ool kit  charac ter i sed by rough flakes and choppers  and hunted 
and f ired the bu sh along the coasts  and wetland edges , modifying the landscape 
bu t failing to achieve mas s ive faunal ext inc tions . Ab ou t  3 0 , 000 years ago the 
grac ile sap ients moved in and effec ted the coloni sation of the inland wetlands 
and savannas ,  as well as  the highlands of New Gu inea . They possessed a tool kit 
of  flaked too l s  which we call the Au stralian core-tool and scraper tradit ion , as 
well as wais ted b lade s ( Jone s 1 9 7 9 : 460- 1 ) . It  was these  peop le who wiped ou t 
the giant fauna and transformed the landscape far more effectively than their 
predecessors . 
The importance of this  theory for our Arnhem Land prob lems lies in Jones '  
as sump t ion that the later gracile colonists  made and used edge-ground axes as 
well as  wai sted b lades . This  is  why , if his theory is  correct , one would  predict 
that the early inhab itants  of  Arnhem Land came , not from Java and Sumatra , but 
from further afield in Japan and China , and that they resemb led the people  whose  
bones are found in  the Lake Mungo lunette today . Sparse and fragmentary though 
the data are , they suggest  that these  gracile sap ients  colonised the plain b e tween 
north Au stralia and New Gu inea , fanning ou t to the north to u se upland areas of 
New Gu inea by 26 , 000 BP and the mountains  proper later on and moving sou th to 
colonise what is  now north Au stral ia from Cape York to the Kimb erleys more than 
2 0 , 000 year s ago . 
. In the event that we were to f ind a Pleistocene s ite in Arnhem Land with 
abundant organic remain s ,  we migh t now predic t that any human remains would 
resemble  tho se at Mungo no t only in phy sical type bu t burial ritual , including 
cremat ion and the u se of ochre . Following Jones ' notion that the se  were the 
people who dec imated the g iant fauna , we would expect to  f ind g iant ext inc t forms 
in the earliest  level s  only , with only modern forms in later levels , save for 
carnivorou s marsup ial s l ike the Tasmanian devil wh ich seems to have survived 
somewhat later in thi s  area than elsewhere on the continent . On the technolog ical 
side , our hypothetical deposit  would contain , be sides edge-ground axes  and waisted 
blade s ,  numerous s teep scrap ers and horsehoof cores showing a trend towards 
decrea s ing size  through time . 
This exercise in predic tion is in tended to highligh t  the importance of 
locating in Arnhem Land Pleistocene sites  that not only contain rich stone 
indu stries but al so provide conditions for the preservat ion of  organic remains . 
Inve stigating Cul tural Change 
I wish to discu s s  the change from the early to the later industrial tradition 
in Au stralia from the point of view of the particular contr ibut ion which the 
Arnhem Land data can make to some of the theorie s  currently in vogue . Jones 
( 19 7 7 c )  ha s interpreted the Au stral ian data to suggest that the appearance and 
prol if erat ion of small tools increased the extractive e f f ic iency of the group s 
using them . Since this  potential app ear s no t to be reflected in the demographic 
data , in that  people l ike the Ta smanians with their scrapers and core-tools  
apparently achieved s imilar populat ion densities to their contemporaries on  the 
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mainland equ ipped with the produc ts  of  the new technology , Jones has suggested 
that the surp lu s energy generated by the use of  more eff ic ient tool s was 
channelled into non-material spheres like r itual and ceremony . 
Jone s ' hypothe sis has already come under some scru tiny , with pro tagonists  
querying the  reliab ility of  the demographic data ( Lourandos 1 9 8 0 ) , as well  as the 
propositions concerning large-scal e ritual act�vities ( Horton 1 9 7 9 ) . In my view 
Jones ' suggestion that the introduct ion of a more complex tool kit  increased the 
ef fic iency with wh ich people got  their daily su stenance is intere sting and worthy 
of further inve stiga t ion . Given my tentative proposition that the maj or cu l tural 
change occurred in the wes tern Arnhem Land site s af ter the estuarine middens had 
started to accumulate , I sugge s t  that a detailed analy sis  of the contents  of a 
number of Holocene middens migh t reveal the extent to  which new tools  increased 
forag ing e f f iciency , in terms of  the numb er of animals brough t into the shelters , 
the variety of animals hunted , the sp ec trum of plants  gathered and , ult imately , 
the sheer numbers of  sites  u sed  over t ime . 
ENVOI 
The ab ove are only some of  the problems for fu ture researcher s  in Arnhem 
Land . The north has a long history of ancient links with the is land world of  
Sou theast  As ia , and with the As ian mainland beyond . It also became one of the 
largest wetlands in the world , where Ab orig ines foraged ,  with which they coped 
· and in wh ich they spread . Whether they will continue to do so in the face of  the 
ma s s ive environmen tal and social change s  of today is a question for the immediate 
fu ture . 
A .  MALANGANGERR 
APPENDIX 1 
ANALYS I S  OF HUMAN BONE 
LEVEL la 
Mandib le from Square 7D ,  Sp it  4 
Fragment of  a child ' s  mandib le ; very l ittle bone and teeth held together 
mainly by encru station . Visible  are a left  dec iduou s lower f irst  molar which 
has erup ted into occlu sion and an unerup ted lower lef t second deciduous molar 
which has no t been completely calcified . The age of  the individual therefore 
is abou t two years or a little  more . 
LEVEL I 
Sku l l  from p it in Square 4G 
259 
The skull belong s to  an adult  female . Occip i tal _ bunning is  evident and 
there is no evidence of pathology . The mandible is  present bu t the maxilla is  
mis sing excep t for  the central part  of  the R .  maxilla . The dentit ion is normal 
bu t there is  po st-mortem loss  of the two lower centrals  and pre-mortem lo ss  of 
all six lower molars . 
B .  NAWAMOYN 
LEVEL la 
Burial in Square �3 , Sp it  1 
Mo st of  the skull  is  intact . The mandib le shows heavy wear of all teeth 
with pre-mortem loss  of  the L .  second molar and the L .  lateral and central 
incisors . Evidence of  pathology is present in . some molars : complete exposure 
of  the buccal roo ts  of  the R. second molar with ap ical abscessing and complete 
exposure of  the dis tal surface of  the distal root of  the L .  molar . There has 
also been some resorp t ion of the alveolu s generally . 
The maxillary fragments also demonstrate pathology on both s ides . On the 
right side there is severe pathological excavat ion in the region of the apex of 
the root of  the f irst  and second p remolars .  There is  also evidence of  pre­
mo rtem l o s s  of the first molar on thi s side , which preceded death considerab ly .  
On the left  side there i s  ab sce s s ing , again in the region of the premolars , but 
th is is less severe and more superficial . Again there is  evid enc e of pre-mortem 
l o s s  of  the first  molar and , if  no t loss , then at least  buccal root exposure of 
the second molar . 
Teeth as sociated with the burial 
Three teeth associated with the burial do no t b elong to  the buried 
individual . There is  one mandibular third molar , one max illary premolar and 
the roo t of a premolar . They all b elong to an adult  and possibly to the same 
individual • 
Tee th , general 
Square E l l , Sp it  3 ,  No . l :  mandibular R. permanent th ird molar . Th is is very 
worn with dentine exp o sure . 
Square G2 , Sp i t  2 :  one mandibular R .  p ermanent molar , very worn , adult . 
260 
Square G2 , Sp it  2 :  one mandibular R.  permanent canine , very worn , adult . 
Square G2 , Sp i t  3 :  one maxillary R .  permanent molar with a small amount of  
alveolar bone between th� roo t s . Th is  too th shows very considerab le wear 
with three-quarters of the crown removed and deep wear on the distal 
surface down to the level of the base o f  the roo ts . 
Square F2 , Sp i t  2 :  one maxillary R .  permanent first  molar , very worn , adul t .  
Mandib le 
Square J l , Sp it  2 :  adult  mandib le showing a long-s tanding loss  of  the maj ority 
of the cheek teeth . There is  some evidence of  alveolar pathology of the 
R .  c anine . 
LEVEL IB 
Tee th 
Square G2 , Sp it  4 :  one fragment of a maxillary permanent central inc isor . 
Square G2 , Sp it  5 :  one mandibular L .  p ermanent canine , very worn , adult . 
Square 12 �  Spi t  4A:  one permanent th ird molar , adul t .  
Sku l ls 
Square 1 1 , Sp it  3 
Mo st  of th is skull is  intac t .  It belong s to an adu l t  male and there i s  a 
small hole  in the parietal which may indicate a developmental mis take . Post­
mottem fragmentat ion has occurred ; the maxilla is  intact but the mandible is  
missing . 
The foliowing teeth are found : 
8 - 6 5 - 3 2 - 1 - 2 3 4 5 6 - -
There is  pre-mortem loss  o f  the upper p ermanent L .  central inc isor , upper 
R .  second molar and the upper L .  second molar . All teeth are heavily worn and 
no crown is  left on the inc isor s ,  canines and first  premolars . Buccal fract ion 
is found on the L .  second premolar and small buccal plates of enamel occur on 
both first  molar s . The R .  third molar shows heavy wear on the lingual half of  
the crown , with deep dentinal excavation . Ap ical pathology is  evident on  the 
buccal surface of the R .  f irst  molar . 
Square F2 , Sp its  4 and 5 
Mo s t  o f  the skull is present ; the mandib le is complete except f or the R .  
condyle angle and the posterior border . The maxilla i s  fragmentary and s o  is  
the R .  temporal , bu t all  the remains belong to the same skull . 
The following teeth are present : 
8 7 6 5 4 - 2 - 1 - 2 3 - - - - -
8 7 - 5 4 3 2 - 1 2 3 4 5 - - 8 
All the teeth are heavily worn . The maxilla is  heavily encrusted with 
carb onate aggregat ion s bu t s t il l  shows a c lear pre-mortem loss  of the upper 
central inc i sors . There is  heavy wear on the upper R .  second molar and the R .  
premolars .  There i s  also evidence o f  a possible  ap ical ab scess  on the upp er R .  
f irst  molar . 
LEVEL I 
Burial in Squares D l 2 , Sp it  1 and E l l ,  Sp its  4 and 5 
Skull 
Mo st parts  o f  the skull are represented except for the face . The mas toid 
process  i s  small . The mandible  is  present and contains  the following teeth : 
26 1 
8 7 6 5 4 3 - - 1 1 2 3 4 5 6 7 8 
All the teeth are worn and th is  is  an adul t skull . 
Femur 
The proximal end of the L .  f emur suggests  that th is is an adult male , since 
the diameter of the femur head is  above the range of  male/ female overlap for 
Au stralians . 
Clavic le 
The medial hal f  of the L .  clavicle shows an anomalous  o s seous outgrowth 
on the deep surface , medially . 
Scapula 
The L .  scapula is p erforated at  the base of  the sp ine inferiorly . In the 
ab sence of any apparent morphological anomaly , the perforat ion pos sibly repre­
sents post-mortem trauma , either accidental or deliberate . 
A . G . Thorne 
( 1 966 , Departmen t  of Anatomy , Univers ity of Sydney) 
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APPENDIX 2 
DETAILED DESCRIPTIONS OF AXES  
The axes are described by site and level , with square/pit  - ( sometimes )  
catalogue number g iven . The raw material was identif ied b y  C . A .  Key ( 19 6 6 , 
Research Fellow in Environmental Archaeology , Department of  Anthropology and 
Sociology , Research School of Pacific Studies , ANU) , who s tudied the sec tions 
of several axes in order to assess the degree of weathering present . Several 
axes  show a weathered zone at their ground surface which suggests  exposure 
post-manu facture . The measurements  refer to the maximum leng th , bread th and 
thickness in that order . Ends and sides are defined in relation to the length 
axis  and the shape of the axe or edge is described in dorso-ventral view .  
A .  MALANGANGERR 
Level I l la 
4B/ 5-3 24 ( F ig . 2 7a )  is  an axe of  porphyritic dolerite which is  very heavily 
weathered and partly destroyed . It  is  13 . 0  x 9 . 2  x 4 . 1  cm and is  oval in plan 
with a lenticular cro ss-sec t ion . I t  was bifacially retouched on two sides and 
one end and then ground on both surfaces to form a straight cu tting edge at the 
o ther end . 
Level III  
lC/·3 ( F ig . 27b )  is  of  deeply weathered ep itodised quartz dolerite , with a l Onun­
thick zone of iron staining at the ground surface ; part of one surface has 
weathered away . It is  1 1 . 0  x 6 . 7  x 4 . 0  cm , rec tangular in plan and with a 
lent icular cro s s-section . It may have been made on a pebb le becau se it  shows 
no signs of flaking . The cu t t ing edge is formed at one end by two intersecting 
ground surfaces . 
7C/ 1 0-266  is a large flake of porphyritic .dolerite , 1 6 . 5  x 9 . 3  x 3 . 0 cm . It has 
light  bifac ial flaking along two s ides and smoothing is  visible on one side . I t  
may well represent an early stage i n  axe production . 
Level Illb 
5A/ 8-4 5 2  ( F ig . 2 7 d) is made from a f ine-grained hornfels with a 5 nun-thick zone 
of iron s taining at the ground surface . It is 8 . 1  x 6 . 2  x 2 . 2  cm and is 
rectangular in plan with a slightly parallelogram-shaped cro ss-section . It is 
b ifac ially flaked along both sides and ground on both surfaces to form a sharp 
cu tting edge at one end . There is  a marked hollow groove on one side , bu t none 
on the surfaces at all . I t  may be  termed a waisted axe . 
2A/ 7-428  ( Fig . 2 7c )  is of  f ine-grained hornfel s .  It  i s  8 . 2  x 8 . 0 x 3 . 3  cm . It  
is  slightly U-shaped in  plan with an  oval cro ss-section . I t  was bifacially 
worked along b o th sides and then extensively ground to form a cut t ing edge at 
the broader end .  
A feature o f  the axe i s  a marked groove on one surface . The groove i s  
abou t 1 . 5  cm wide and 0 . 3 cm deep and lies parallel t o  the cut t ing edge abou t 
two-thirds of  the distance down the length axis from that edge . It  was 
apparently ground into the surface of  the . axe and is  perfectly smooth and even . 
ZA/ 8-43 1 ( Fig . 27e ) is  of  f ine-grained hornfel s .  It  is 1 0 . 9  x 8 . 7  x 2 . 0 cm , 
slightly U-shaped in plan and with a flat lent icular cross-section . Both sides 
and one end are bifacially flaked and both surface s are ground to form a cutting 
edge along the broader end . There is a slight groove on one surface which runs 
diagonally acro ss  the axe , bu t this  is probably a natural feature . 
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Level la 
B9 / l is an axe of porphyr itic dolerite , 9 . 0 x 8 . 9 x 3 . 6  cm . It is  roughly oval 
in plan with a lent icular cro ss- sec t ion . It  is  bifac ially flaked at the base  
and ground all  over to form a curved cu tting edge  at one end . 
1 1 / 1 - 1  ( Fig . 3 6a )  is  8 . 3  x 7 . 8 x 3 . 5  cm . Of  porphyr itic dolerite , it  is  U-shaped 
in p lan and has a lent icular cro s s-section . It  is  bifacially flaked on both ends 
and one side and ground to form a straight cu tting edge on the other side . This 
distingu ishes it from mo st  o ther axes  whose  cutt ing edge is at one end . 
12 /3-4 ( Fig . 3 6b ) is  of hornblende schist . It  is 9 . 0 x 7 . 2  x 2 . 2  cm , with a 
rec tangular plan and a lent icular cross-section . I t  is  b ifacially flaked on 
both s ides and ground on both surfaces to form slightly convex cutt ing edges at 
both ends . 
Al l / 2- 1  ( Fig . 36c )  is  an axe o f  porphyr itic dolerite , 1 0 . 1  x 8 . 0 x 4 . 6  cm . It  is 
oval in plan with a lenticular cross-sect ion . I t  is  b ifacially f laked along one 
end and ground on both surface s to form a sl ightly curved cu tting edge at the 
other end . 
B l l / 1 - 1  is an axe of porphyr itic dolerite , 8 . 9 x 6 . 8 x 3 . 7  cm . I t  is oval in 
plan with domed cro s s-section . I t  is  extensively ground on both surfaces and a 
cu tting edge was apparently produced by b ifacial f laking on one side . 
J l / 2- 1 , of porphyritic dolerite , is  7 . 0 x 6 . 5  x 2 . 8  cm . It  is  circular in p lan 
with a len ticular cro s s-sect ion . Flake scar s and grinding are visible on both 
surfaces ,  but no cutting edge is  seen . It may represent an early stage of axe 
manufacture and is therefore included in the axe group . 
J2 / l ,  of  hornfels , is  7 . 5  x 5 . 1  x 1 . 3 cm . I t  was bifacially flaked all around 
the perimeter and then ground smooth on both surfaces . The cu tting edge is 
formed by b ifac ial flaking at one end . 
Level lb 
12 / 5-2 ( Fig . 3 6d) is  an axe of porphyritic dolerite , 1 1 . 1  x 8 . 4 x 3 . 2  cm . I t  
is  roughly oval in plan with a lent icular cro ss-section . B ifacial f laking is  
visible  on both sides and one end and the axe is  ground on both surfaces to 
form a sharp straight cu tting edge along the o ther end . 
1 1 / 3 - 2  ( Fig . 3 6e )  is  9 . 4 x 8 . 2  x 3 . 4 cm . Of porphyr itic dolerite , it  is oval in 
plan with a slight indentation on both sides and has a lenticular cro s s-section . 
It  was bifacially flaked on b o th sides and one end and then ground to produce a 
curved cu tt ing edge at the other end . 
The axe is  no t grooved on either surface but could  b e  describ ed as slightly 
wais ted becau se of  the shape o f  the two sides . 
1 1 / 3 - 5  ( Fig . 3 6f )  is  an axe of porphyritic dolerite , 7 . 9  x 6 . 8  x 3 . 4 cm . It  is 
oval in plan with a lenticular cross-section . It  was b ifacially flaked on both 
sides and one end and then . ground on both surfaces to produce a slightly wavy 
cutting edge at the other end . 
J l / 3 - 2  ( Fig . 36 g )  is  of  quar t z i te . It  is  1 1 . 7  x 1 1 . 3 x 4 . 3  cm , roughly circular 
in p lan and with an oval cro ss-section . It  is  b ifacially flaked around mo st  of 
the p erimeter and ground on both surface s to form a sl ightly curved cu tting edge 
at one end . The flake scar s are weathered and it seems that this  axe may have 
b een expo sed to running water before being brough t into the shel ter . 
J2/ 2- l (Fig . 36h) is  1 3 . 7  x 9 . 3 x 2 . 5  cm . Of porphyritic dolerite , it  is  oval in 
plan with a narrow lent icu lar cro s s-section . It was extensively retouched with 
b ifacial flaking on both s ides and one end and then ground on both surfac es to 
produce a stra igh t cu tting edge at the other end . 
I0/ 3 -6 is  8 . 3  x 7 . 8  x 4 . 3 cm . Al so of porphyritic dolerite , it is circular in 
plan with a thick oval cro ss-sect ion . I t  wa s b ifacially worked for a short 
leng th on one side and then ground on one surface . There is  no cutting edge but 
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it is  included in the ser ies b ecau se it  probab ly represents an early s tage in axe 
production . 
Level I I  
H2/ 7-2  ( Fig . 39a )  is  an axe of  porphyritic doleri te , 1 0 . 3  x 1 0 . 0  x 3 . 9 . cm .  A 
thin sect ion shows a 3 . 5 cm-th ick zone o f  weathering at  the ground surface . 
The axe is somewhat circular in plan wi th two s light  protuberances  or ' ear s ' on 
both side s just  above the ground b lade . With lenticu lar cro ss-sec tion , it was 
bif  acially flaked all around the perimeter and then ground on both surf  aces to 
produce a curved cu tting edge along one side . 
I0/ 4 - 1 0  ( Fig . 39b ) i s  an axe of coarse-grained hornblende schis t .  It is  9 . 7  x 
9 . 0 x 2 . 7  cm , with a roughly oval outline and lenticular cro s s-section . It  was 
b ifac ially f laked at both end s and along one side and then ground on both surfaces 
to form a slightly convex cu t t ing edge along one s ide . 
Level Illa 
I l / 5-7  is  an axe of  porphyritic dolerite , 8 . 1  x 7 . 2  x 3 . 8  cm . It  is  oval in plan 
with lenticular cro ss-sec tion . It  was b ifacially flaked around mo s t  of  the 
perimeter and then ground on bo th surfaces to produce a convex cu tt ing edge  at 
one end . The edge was later truncated by the removal of a large flake . 
J l / 6-5  ( Fig . 4 2a )  i s  an axe of altered porphyr itic dolerite with a 4 mm-thick 
zone of  weathering at the ground surface . The axe i s  1 0 . 4  x 8 . 1  x 4 . 2  cm and 
oval in plan with l �nticu lar cro s s- sec t ion . There is a sligh t indentat ion on 
each side , wh ich g ives the axe a waisted appearance ;  it is similar in this  
resp ect to axe I l / 3 - 2  from Level lb . It  wa s b ifacially flaked on  b o th s ides and 
one end and sub sequently ground on both surf aces to produce a convex cutt ing edge 
at the o ther end . 
J2/B- l is  made on a very weathered p iece of  hornblende schist . Measuring 7 . 7  x 
7 . 5  x 3 . 6  cm , it  is  the base of  a b ifacially f laked axe whose  b lade has b roken 
off . 
Level I I Ib 
G l / 6-3  ( Fig . 4 2b )  is  an axe of f ine-gra ined hornfels  with iron staining extending 
1 . 0 mm below the surface . Measuring 8 . 8 x 6 . 3  x 1 . 5 cm , it is triangular in p lan 
with a thin lenticular cro ss-section . The axe is  heavily weathered and there is 
evidence of  b i facial flaking . No grinding is  visibl e . 
G l / 6-2  ( Fig . 4 2c )  is of  f ine-gra ined hornfels , 8 . 6  x 5 . 9  x 1 . 4 cm in size . It  
is tr iangular in plan and could almo st be termed ' s temmed ' . It ha s a lent icular 
cross-sect ion . Al though detail s are ob scured by heavy weathering , it wa s 
apparently b ifacially flaked and then the curved cut t ing edge wa s formed by a 
neatly ground b ifacial bevel . 
E l l /9 - 1  ( Fig . 4 2d)  is  a heavily weathered , f ine-gra ined hornfels  axe , 7 . 2  x 5 . 2  
x 1 . 7  cm . It  is  tr iangular in plan wi th lenticular cro s s-section . It was 
b if ac ially flaked and then the curved cu tting edge was formed by  a neatly ground 
bifacial b evel . 
J l / 7 -8 ( F ig . 4 2 e )  is  an axe of al tered porphyri� ic dolerite , deeply weathered , 
wi th an iron- stained r im extending up to 2 . 5  mm f rom the ground sur face . It  is  
7 . 6  x 6 . 9  x 3 . 5 cm and is obliquely broken across  one side . With lenticular 
cro ss-section , it  wa s b if ac ially f l aked a r ound the p e r ime ter and then ground on 
both surfaces to form a convex cu tt ing edge at one end . 
A horizontal groove is visible  on one surface . It  occurs abou t 5 cm below 
the cu tt ing edge and is ab ou t 1 . 1  cm wide and 0 . 1  cm deep . A sl igh t indentat ion 
occur s on one side . 
H l / 7 ,  of sch i st , is  6 . 7  x 4 . 5  x 1 . 2  cm . I t  is  broken along one side but wa s 
originally oval in p lan with a flat l ent icular cro s s- section . Rough b ifacial  
working and sub sequent grinding are  visible .  No  cut t ing edge is  in  evidence ;  it  
migh t well have broken o:f  or the spec imen might be  unf inished . 
C l l / 9  (Fig . 4 2f ) , of coar se-grained quartz ite , is  6 . 2  x 6 . 0 x 2 . 6  cm . It is  
somewhat p ear-shaped in  plan , since one side shows a marked hollow . It  has a 
domed cross-section . No flaking is  seen and the cutting edge wa s apparently 
formed at one end by b ifac ial grinding . 
This p i ece , which comes from the basal gravel , may b e  a natural lump of  
quartz ite , bu t I have classified it as an implement b ecause of  the  localised 
grinding . 
C .  JIMERI I 
All sp ecimens are o f  porphyritic dolerite . 
Level I 
4 E/ 3 - l  ( F ig . 70a)  is  9 . 9 x 5 . 6  x 4 . 1  cm . It i s  oval in plan with a high-domed 
cro s s-sect ion . It  is  b if ac ially f laked but unground . 
Level II  
3E/ 4 - 1 5  ( F ig . 7 0b )  is  8 . 9  x 5 . 9  x 2 . 5  cm . It  is  oval in  plan and has a trian­
gular cro ss-sect ion . The cortex of  the parent block i s  visib le on the dorsal 
sur face . I t  is  b ifac ially worked on b o th ends and ground to a cutting edge 
along one side . The ventral surface wa s also par tly ground . 
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4E/ 5-22 ( F ig . 70c)  is  9 . 4 x 7 . 3  x 3 . 8 cm . It  is  roughly oval in plan with 
lenticular cros s-section and is b if ac ially worked around the p erimeter . Gr inding 
is visible on b o th sur faces but does  no t form a cu tt ing edg e .  
Level III  
2E/ 9-326  ( F ig . 70d)  is , at  5 . 9  x 5 . 0  x 1 . 8 cm , one of  the small e st axe s  in the 
collection . It  is  made on a f lake and is  oval in plan with lenticular cross­
sec tion . It  i s  b ifacially worked on both s ides and at one end and is ground 
on both surfaces to form a cu tt ing edge at the o ther end . 
4D/ 6- 1 2  i s  a broken axe , 8 . 7  x 8 . 0  x 4 . 1  cm . It  i s  oval in plan with lenticular 
cro ss-section and shows signs of  b i fac ial  retouch and grinding . 
D .  JIMERI II  
All sp ecimens are  o f  porphyritic dolerite . 
Level la 
6G/ 3-24 ( F ig . 8 7 a) is 5 . 5  x 4 . 7  x 1 . 3 cm . It  is  slightly triangular in plan and 
lenticular in cross-sec t ion . It  i s  b if ac ially worked all around the margin and 
is ground on both surfaces  to form a cu tting edge at one end . 
Level lb 
lC/ 4-20 ( F ig . 8 7b )  is 1 0 . 6  x 7 . 4 x 3 . 8 cm . 
lenticular cross-section . The surface is  
o n  both sur f aces  and the cu tting edge may 
l C / 4 - 1 9  ( F ig . 8 7c )  is  9 . 2  x 6 . 8 x 2 . 0  cm . 
cro ss-sect ion and i s  bifacially flaked . 
a cu tt ing edge at one end .  
I t  i s  oval in plan with a thick 
gro ssly p itted . Grinding is visib le 
lie  at either end . 
It  i s  oval in plan with lenticular 
It  is  ground on b oth surfaces to form 
lD/ 5-2  ( Fig . 8 7 d )  is  8 . 2  x 5 . 6  x 4 . 1  cm . It  i s  oval in plan and the cross-sect ion 
is shaped l ike an isosceles tr iangle with a sligh tly convex base . It is bifaci­
ally worked all around the margin and ground on both surfaces to form a cu tt ing 
edge at one end . 
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Level II 
2B / 5- l  ( F ig . 89a)  is  8 . 4 x 7 . 4 x 3 . 4 cm . It  is  oval in p lan and lenticular in 
cro s s-sec t ion . It  was b ifac ially flaked on one end and both sides and then 
ground on both surfaces to form a cu t t ing edge at the o ther end . 
3F/ 5-4 ( F ig . 89b ) is  7 . 4 x 6 . 6  x 3 . 8 cm . I t  i s  sligh tly tr iangular in p lan and 
lenticular in cro ss-sec t ion . It  was b ifacially f laked on b o th sides and on the 
broad end and then ground to form a dull edge at that end . 
3C/ 4-l  ( Fig . 89 c )  i s  6 . 9  x 6 . 4 x 2 . 7  cm . It  i s  squarish in p lan and lenticular 
in cro ss-sect ion . It  was b ifacially f laked on one side and end and then ground 
on both surface s to form a cu tt ing edge on the s ide . 
Level I I I  
3G/ 8-l  ( Fig . 94a)  is  1 2 . 5  x 7 . 7  x 3 . 1  cm . It  is  oval in p lan with a lent icular 
cro ss-section . I t  is bifacially flaked on two s ides and one end . Both surfaces 
are ground to form a cu tting edge at  the o ther end . 
3G/ 8-3 ( Fig . 94b ) is 9 . 7  x 9 . 3  x 4 . 0  cm . It is roughly c ircular in p lan with a 
lenticular cro ss-section . It  was b ifac ially retouched on two s ides and one end , 
then ground on both surface s to form a cu t t ing edge at the o ther end . 
3G/ 8-2  ( Fig . 9 4c )  is  1 1 . 0 x 8 . 1  x 3 . 9 cm . It  is  oval in plan with lenticular 
cro ss- sec tion . It  is  bifac ially worked all round the perimeter and grinding is  
visible  on a few proj ec tion s  on the  dorsal surface . No ground cutting edge can 
be seen , so  that this  may well b e  an incomplete axe , where the flaking was done 
bu t the grinding no t .  
2E/ 6-2  ( F ig . 94d)  i s  9 . 9 x 9 . 2  x 4 . 1  cm . It is roughly c ircu lar in p lan and has 
an oval cross-section . It  is  b ifacially retouched and ground to form a cu tting 
edge at one end . The cutting edge is truncated by a large f lake scar , the flake 
probab ly b e ing detached during use . 
4F/ 5-l  ( F ig . 94e)  is  9 . 1  x 7 . 2  x 3 . 5  cm . It  is  oval in plan with a domed cro ss­
section . It  i s  extensively weathered , bu t in spite o f  this signs o f  b ifac ial  
working are visib le around the p erimeter and there i s  a suggestion of  grinding 
on the dorsal surface . 
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